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ABSTRACT
The objective of this study was to examine kin social support and relationship satisfaction, as
well as the interaction between these two variables, in terms of their association with placement
stability, externalizing behaviors, and internalizing symptoms for youth in the child welfare
system. Ordinary Least Squares Regression methods were used in conjunction with Poisson and
Negative Binomial Regression methods. The study also examined two different methods for
calculating the interaction term to determine relationship satisfaction’s moderating effect on the
relationship between social support and the outcomes. Results suggested that relationship
satisfaction does act as a moderator when externalizing behaviors and internalizing symptoms
are the outcomes of interest, but it may not moderate the relationship between social support and
placement stability. This study introduced a novel way to calculate interactions between
individuals when network-based models are used, and it demonstrated that relationship
satisfaction may play a role in the way that social support promotes fewer symptoms for youth in
the child welfare system. The results of this study suggests that future studies that continue to
explore this relationship are warranted.
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CHAPTER I
INTRODUCTION
Social support is a construct that has a long-standing history in the behavioral and social
sciences (Darwin, 1871/1952; Durkheim, 1897/1951; Barnes, 1954; Bott, 1957; Gottleib, 1976),
and its applications are far reaching (Uchino, 2009; Barrera, 1986; Cohen & Wills, 1985). In
particular, past research has found multiple links between the presence of social support and
positive outcomes for children (Dean & Lin, 1977; Chu, Sacier, & Hafner, 2010) as well as
between the absence of social support and negative outcomes (Ainsworth, 1989; Hazan &
Shaver, 1994). Throughout childhood, the social support that is provided mostly comes from
family members. During adolescence, a shift occurs, and social support begins to be provided
primarily by peers (Levitt, Guacci-Franco, & Levitt, 1993). Prior to adolescence, however, it is
more important to understand the social support that one is receiving from his or her family
members, both immediate and extended.
Defining social support is somewhat of a difficult task, since there are many dimensions
involved in understanding the construct. Social support can be measured by examining the
number of supportive individuals that exist in one’s life (i.e., network size; Dubow & Ulman,
1989), by noting the frequency of supportive acts that are provided to an individual (i.e., received
support), or by examining whether or not an individual feels like he or she gets support in
different areas or different contexts (i.e., perceived support; Willis & Shinar, 2000; Uchino,
2009; Haber, Cohen, Lucas, & Baltes, 2007). All of these ways of measuring social support can
1
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be complicated by the amount that an individual likes the person who is providing support or the
amount that he or she feels like the relationship with the provider of the support is adequate (i.e.,
relationship satisfaction; Rook, 1984). For the reasons described above, special consideration
should be given to the measurement of social support, and each dimension of social support
should be considered. It is also important to consider various demographic features when
analyzing the association between social support and well-being. Previous research has found
differences in the way that males and females perceive social support as well as the benefits that
each group receives from social support (Matthews, Standfeld, & Power, 1999; Evans, Steel, &
DiLillo, 2013; Demaray & Malecki, 2002; Sperry & Widom, 2013). Both the number of
individuals that are named in a social support network as well as the benefits that one receives
from social support have been found to be associated with ethnicity and ethnic identity (GaylordHarden, Ragsdale, Mandara, Richards, & Peterson, 2007; Pallock & Lamborn, 2006).
Entry into the child welfare system can be a traumatic event for any child who becomes
involved (Bruskas, 2008). Over 440,000 children were in the child welfare system in 2017, and
this number includes 269,690 new entries (United States Department of Health and Human
Services [USDHHS], 2018a). The child welfare system is designed to be a temporary solution,
but for a number of reasons children often remain in state or county custody for extended periods
of time. In 2017, youth who were in the child welfare system had been in care for an average of
19.2 months, and over 32,000 children had spent three or more years in care (USDHHS, 2018a).
Outcomes tend to be negative for youth who age out of the child welfare system, and these youth
are more likely to be incarcerated or homeless and less likely to have a high school diploma or be
employed by age 26 than youth in the general population (Courtney et al., 2007). Further, mental

health outcomes tend to be worse for youth in the child welfare system (Newton et al., 2000;
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Fisher et al., 2011; Salazar, Keller, & Courtney, 2011).
One potential target for buffering against the negative impacts of child welfare involvement is
social support, specifically that which is provided by members of one’s immediate or extended
family (i.e., kin). Recent legislation has attempted to increase family finding services and kin
placements for these youth (USDHHS, 2018b), and placements with kin are the preferred out-ofhome placement for youth in the child welfare system (Coleman & Wu, 2016). Even if a child is
not placed with kin, there are still a number of ways that kin can be involved in that child’s life.
Kin involvement has been found to buffer against both internalizing symptoms and externalizing
symptoms for youth in the child welfare system in cross-sectional studies (Bai et al., 2016; Hindt
et al., 2018) as well as against internalizing symptoms when examining longitudinal internalizing
symptom trajectories (Leon & Dickson, 2018). Social support has been indicated by youth in the
child welfare system as being one of the most important, yet absent, forms of support they could
receive (Samuels, 2008). Examining kin as an avenue for providing social support to these youth
as well as contributing to the understanding of how social support buffers against mental health
symptoms and disruptions associated with the child welfare system can aid future positive
outcomes for youth in care.
The present study examined administrative data regarding the level of involvement of
multiple kin (i.e., received kin support), placement change data, demographic information
including gender, age, and ethnicity, indicators of abuse, overall social network size, and
internalizing and externalizing symptoms as indicated on the Child and Adolescent Needs and
Strengths (CANS; Lyons, 2009) measure. The study also used self-reported information
regarding relationship satisfaction as indicated by the Network of Relationships Inventory (NRI;

Furman & Buhrmester, 1985). The study examined main effects of gender, age, ethnicity,
indicators of abuse, and network size in univariate and bivariate analyses, and these five factors
were also used as covariates in multivariate analyses. Further analyses examined whether
relationship satisfaction moderates the relationship between received social support and three
different outcomes, including placement stability, externalizing symptoms, and internalizing
symptoms. The results of this study provide guidance to those who work in child welfare
contexts regarding the importance of examining relationship satisfaction in addition to
understanding received social support.
The remaining sections of this paper will detail the current state of the literature regarding
social support, provide a background and review of outcomes for youth in the child welfare
system, and elucidate the reasons that relationship satisfaction should be considered when
examining the associations between social support and various outcomes, particularly for youth
in the child welfare system.

4

CHAPTER II
REVIEW OF LITERATURE
History of Social Support Literature
Social support as a general concept has been consistently studied in social sciences, and its
applications are far reaching across the field of Psychology. The earliest explanations of the
function of social support come from Charles Darwin’s (1871/1952) description of humans as
“social animals”. Darwin explained the evolutionary benefit of being a part of a group in
protecting humans from predators and ensuring that mates were available for procreation. He
also described the importance of emotions that are related to existence as a social animal such as
love, satisfaction, pleasure, and sympathy, claiming that groups that had the greatest number of
sympathetic members tended to flourish (Darwin, 1871/1952). One of the pioneers of sociology,
Emile Durkheim, also emphasized the importance of social support when he explained the
dangers of workers moving to industrial areas (Durkheim, 1897/1951), finding that suicide was
more common among those who had fewer social ties. Theorists such as Barnes (1954) and Bott
(1957) attempted to describe the way that individuals interacted with each other by establishing
the concept of a “social network” in the middle of the 20th century. Gottleib (1976) used the
results of interviews with 40 single mothers to classify 26 informal helping behaviors into four
classes, which led to one of the earliest definitions of social support in the literature. Since then,
a great deal of attention has been given to the definition, measurement, and general
understanding of social support, and these efforts will be described in detail below. It is widely
5

accepted that social support is important for a range of reasons beyond those that early theorists
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explained. Social support has been found to be associated with physical health, and research
suggests that those with lower levels of social support are at risk for higher mortality rates due to
the fact that low levels of social support are related to poor cardiovascular health, cancer, and
infectious diseases (Uchino, 2009). Further, social support is related to mental health, and the
relationship between social support and various mental health outcomes exists throughout the
entire lifespan (Barrera, 1986; Cohen & Wills, 1985).
Social Support in Child Populations
The stage in a child’s development between the ages of 5 and 13 is a critical period during
which a number of milestones are reached. Multiple theorists have explained the specific
changes that occur during this time (Erikson, 1959; Piaget, 1964; Kohlberg, 1964; Vygotsky,
1978; Spear, 2012). Regardless of one’s theoretical orientation, it is clear that the events that
occur in early to middle childhood are integral to one’s development. Beyond the development
of foundations in identity, cognitions, morality, and problem-solving skills, it is also during
childhood that individuals begin to further understand the attachments they have continuously
developed since infancy (Bowlby, 1969). It is therefore not surprising that disruptions in
development during early to middle childhood impact children in a number of important ways. A
delayed or completely hindered opportunity to develop in various domains can have lasting
impacts, and disruptions of development should therefore be avoided. For example, if the
development of attachments to caregivers is disrupted, it may affect one’s ability to form healthy
romantic relationships and secure attachments to offspring in the future (Ainsworth, 1989; Hazan
& Shaver, 1994). The consistent availability of social support allows children to form quality
relationships, and it also can provide a buffer against negative outcomes.

Dean and Lin (1977) found that children who are a part of a social network that provides
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support can cope with adverse events more effectively than those who are not embedded in these
networks. Similarly, the relationship between maltreatment and self-esteem has been shown to be
moderated by social support in school age children with maltreatment histories (Appleyard,
Yang, & Runyard, 2010). A meta-analysis conducted by Chu, Saucier, & Hafner (2010)
confirmed that many of the relationships between social support and well-being that are found in
adult populations also exist for child and adolescent populations.
Past research has found that social support remains stable across developmental periods for
most youth (Levitt, Guacci-Franco, & Levitt, 1993), although the providers of social support
tend to shift from caregivers and extended family members in middle childhood to being
provided by peers in adolescence. This suggests that social support provision during childhood
should be conceptualized somewhat differently than it is in adulthood. Beginning in adolescence,
it is important to include someone’s peers in his or her social network. At this time, it may be
important to also consider romantic partners and one’s own children when appropriate. Prior to
this stage, however, an understanding of an individual’s social network can be derived from an
examination of the relationships that he or she has with his family, both immediate and extended.
Defining Social Support
The definition of social support tends to vary somewhat in the literature. Because social
support can be measured in multiple ways and can come from a number of different people in
numerous contexts, many definitions for social support exist. A review of 30 articles that
included 30 different definitions of social support conducted by Williams, Barclay, and Schmied
(2004) concluded that only two articles provided an acceptable definition for social support
based on their use of qualitative methods and avoidance of generalizations to contexts other than

the ones they were studying. One of the definitions deemed acceptable by Williams et al. is the
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one that was derived from the aforementioned Gottlieb (1978) study of 40 single mothers. This
definition concluded that social support is a variation of informal helping behavior, which is
made up of emotionally sustaining behaviors, problem-solving behaviors, indirect personal
influence, and environmental action. The other definition that the authors emphasized was
included in Coffman and Ray’s (1999) qualitative study of high-risk pregnant African American
women. This definition used the phrase “being there” to indicate social support, and this included
caring, respecting, knowing, believing in, sharing information, doing for, and considering the
relationship rather than specific behaviors. This definition also included the concept of mutual
intentionality, such that a supportive individual will be aware of a need and complete what is
needed as a transactional process. While the term “social support” is used as a general term,
context-dependent ways to define social support exist. The definitions provided in the above
article do not specify the individual who ought to provide the support, whether it is necessary for
multiple individuals to provide this support, whether the support is actually being given or if it is
simply available, or the frequency that the support is given. All of these considerations
complicate the definition of social support.
One of the more popular dichotomies that exists in social support literature is in viewing this
construct as either perceived social support or received social support. While perceived social
support refers to the social support that is available to an individual, received social support has
traditionally been defined as the actual supports that have been provided to an individual. Willis
& Shinar (2000) report that this typically is determined by asking an individual how often they
have received specific forms of support in the past 30 days. Unlike the way perceived support
has been defined by past literature, received support is not indicated if an individual simply

believes a support is available, but instead only if he or she has actually received it. The term
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“enacted support” also exists in the literature, and for all intents and purposes is interchangeable
with “received support”. Both received and received support are measured in multiple ways,
including by asking an individual about the received support (i.e., a measure of “perceived
received support” or by collecting this information from other sources. Willis & Shinar (2000)
note that a well-designed study of social support would measure both an individual’s perception
of the social support he or she is receiving and measures related to the amount of social support
that the individual is receiving. Multiple meta-analyses have supported the inclusion of measures
of perceived and received social support, suggesting that these are two distinct categories that
have been found to impact individuals in distinct ways (Uchino, 2009; Haber, Cohen, Lucas, &
Baltes, 2007). Uchino (2009) also noted the situational nature of received support and the way
that this further complicates analyses of social support. Based on the definition of social support
provided by Gottlieb (1978), for example, received social support in the form of emotionallysustaining behaviors, problem solving behaviors, indirect personal influence, and environmental
action would not be necessary in cases where an individual’s emotions did not need sustaining,
they were not experiencing a problem, they did not require personal influence, and there was no
reason to intervene in their environment. The lack of need for support in this case would result in
an absence of received social support as it is commonly measured, despite the fact that an
individual would potentially be supportive in situations where support is needed. It is important
to consider this when using measures of received support. Further, received social support is
often measured using self-reported measures, and other information about the individual who is
providing support is not always collected. One major component that is often missing from
studies of social support is the amount that an individual is satisfied with the relationship he or

she has with the provider of support. For example, in the case of instrumental social support,
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which is defined as “involv[ing] practical help when necessary, such as assisting with
transportation, helping with household chores and child care, and providing tangible aid such as
bringing tools or lending money” (Willis & Shinar, 2000), research has shown weak and
inconsistent findings in terms of the benefits of instrumental support alone. Rook (1984) found
that social support from individuals with whom someone has a number of negative interactions
may not provide the same benefits as social support from individuals with whom someone has
mostly positive interactions. These findings further support the idea that a good definition of
social support will include information that is gathered from multiple providers and that does not
simply examine tangible support that someone provides, but also the quality of the relationship
between the individual being provided for and the provider.
Measuring Social Support
The most common way that social support is measured is through self-report, so what is often
captured in studies of social support is an individual’s perception of the social supports he or she
has in place. Willis & Shinar’s (2000) review of measures of social support indicated the
different ways in which perceived social support can be measured, including by using a
multidimensional model (e.g., having subscales that differentiate social support as instrumental,
emotional, companionship support, etc.) or a network-based model (e.g., identifying supportive
individuals and then rating availability and adequacy of the support they provide). Measures like
the Network of Relationships Inventory-Social Provisions Version (NRI; Furman, & Buhrmester,
1985) represent both a multidimensional and a network-based approach to measuring perceived
social support. This particular measure asks people to identify the individuals who make up
someone’s social network as well as subscales that divide the support into a general support

factor that includes companionship, aid, disclosure, nurturance, affection, worth, and reliable
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alliance, a negative interaction factor that includes conflict and antagonism, and standalone
factors that include relative power, punishment, and satisfaction with the relationship. Individual
NRI forms are completed for each member of an individual’s network. Network-based reports of
social support have been shown to be important when analyzing the impact of social support on
specific psychopathologies, as the category that a provider of support is in may be associated
with the impact of that support. For example, the support provided by one’s older brother may
have different effects on outcomes than an older cousin’s social support. Similarly, the difference
between support provided by one’s parents and provided by one’s peers may also be distinct.
Stice, Ragan, & Randall (2004) found that deficits in perceived parental support predicted future
increases in depressive symptoms and an onset of Major Depressive Disorder, while perceived
peer support did not for a sample of 496 girls who were between the ages of 11 and 15 at
baseline. When examining support as an outcome longitudinally, the authors found that initial
levels of depressive symptoms predicted decreases in perceived support from peers, while these
symptoms did not predict a decrease in perceived parental support (Stice, Ragan, & Randall,
2004). This suggests that perceptions of parental support may remain stable in spite of depressive
symptoms. An early study of network-based social support conducted by Pierce, Sarason, &
Sarason (1991) found that perceptions of support from specific individuals are distinct from
global perceived social support and that the impact on adjustment differs across each individual
and from global perceived support itself, suggesting that network-based models provide unique
information. The size of a social support network may not itself explain the amount of social
support that an individual is receiving (Dubow and Ullman, 1989; Chu, Saucier, & Hafner,
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2010), and it is necessary to attempt to understand how each relationship uniquely contributes to
an individual’s wellbeing in addition to examining network size.
Measurement of social support should take demographic factors into consideration, as
differences in social support exist across demographic categories, particularly when considering
gender and ethnicity. In general, perceived social support is found to be reported more often by
females than by males (Matthews, Standfeld, & Power, 1999; Evans, Steel, & DiLillo, 2013;
Demaray & Malecki, 2002). The way that perceived social support impacts men and women may
also differ. Peer social support predicted fewer trauma symptoms in maltreated women, while
family social support did not have an effect on symptoms. In maltreated men, this effect was
consistent regardless of the source of support. (Evans, Steel, & DiLillo, 2013). It is possible that
men perceive less social support than women but derive benefits from more than one type of
social support. Sperry & Widom (2013) found that males report fewer depressive symptoms with
higher levels of social support than females. Differences in the way social support impacts
members with varying racial and ethnic identities also may exist. Past research has found that
perceived social support is associated with self-perception and ethnic identity, which in turn
protects against depressive and anxious symptoms (Gaylord-Harden, Ragsdale, Mandara,
Richards, & Peterson, 2007). Similarly, Pallock & Lamborn (2006) suggest that social support
provided by kin is more prevalent in ethnic minority families, but that extended kin support was
important for both African American and European American adolescents. The way that kin
networks are defined may also be related to ethnicity (Nelson, 2013; Taylor, Chatters,
Woodward, & Brown, 2013). It is possible that differences in the impact of social support may
be at least marginally associated with racial or ethnic identity. Finally, age may be associated
with social support, and research suggests that social support from family members decreases as

youth age and is replaced by support from one’s peers (Levitt, Guacci-Franco, & Levitt, 1993;
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Bracken & Crain, 1994).
Satisfaction with Relationships
While the support that individuals provide is important in understanding the benefits that an
individual may derive from a relationship, past research has suggested that other factors may be
involved, such as how much someone likes the individual that is providing support (Rook, 1984).
Srull and Wyer (1989) explain that evaluations of others play a role in how these individuals are
represented cognitively, so it is possible that if an individual is receiving a great deal of support
from someone that he or she does not like, the benefits of that social support may be attenuated.
For this reason, it may be important to understand the amount that an individual is satisfied with
a relationship in order to understand the benefit that he or she is deriving from each relationship.
Understanding the level to which someone is satisfied with a relationship may help to explain
why received support has produced inconsistent findings in past studies. Kaul & Lakey (2003)
studied 60 mothers of children with chronic health conditions and asked them to rate perceived
social support, received support, and relationship satisfaction with “the one person with whom
[they] have the closest, deepest, and most involved relationship”. Results showed that perceived
support was related to generic relationship satisfaction, that satisfaction mediated the relationship
between perceived support and low distress, and received support was a weaker predictor of low
distress than perceived support. To measure satisfaction, this study used a combination of three
subscales that examined depth, attachment, and dyadic adjustment. It is reasonable to assume
that relationship satisfaction was high in this study, since the participants were asked to rate one
individual to whom they felt close, and ceiling effects may have attenuated the effects of both
satisfaction and perceived support. Further research that examines this relationship at varying

levels of relationship satisfaction could lead to a better understanding of how relationship
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satisfaction moderates the relationship between social support and various outcomes.
Social support satisfaction has been shown to be related to adjustment in adolescents (Cauce
et al., 1994), positive self-esteem in children (Shute, De Blasio, & Williamson, 2002), and
emotional support in young adults (Buhrmester at al., 1988). Social support satisfaction is less
frequently studied than other components of social support, but it has the potential to help
explain the weak and inconsistent findings across received social support literature.
Understanding the relationship between social support and various outcomes can aid in providing
appropriate and effective interventions to individuals of all ages, and especially to children.
Social Support in The Child Welfare Population
One of the most profound and potentially damaging disruptions that can occur during
childhood or adolescence is involvement in the child welfare system, which includes the removal
of a child from his or her biological parents’ home. Over 440,000 children in the United States
were in foster care in 2017, including 269,690 new entries. (United States Department of Health
and Human Services [USDHHS], 2018a). The mean age at entry was 7.1 years old during that
year, and children had been in care for an average of 19.2 months with over 32,000 children
having spent three or more years in care (USDHHS, 2018a). Children entered care for a number
of reasons, including neglect (62%), physical abuse (12%), abandonment (5%), sexual abuse
(4%), and parent death (1%; USDHHS, 2018a), While the over-arching goal of child welfare
workers is often establishing permanency for youth who enter foster care, as indicated by the
Adoption and Safe Families Act (ASFA; 1997), this is more complex in practice. This concept is
exemplified in James, Landsverk, & Slyman’s (2004) examination of the first eighteen months of
placement in the child welfare system. The average number of placements a child experienced
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while in care was 4.4, but one child moved through fifteen different placements, representing an
average of 36 days per placement. Using the same dataset, Newton, Litrownik, & Landsverk
(2000) examined this particular case and call it an “exemplary case study of multiple
placements”. This 10-year-old African American male experienced seven different placements
that were one week or less, and he never stayed in a single placement for longer than six months.
While this case is certainly an outlier, it is not uncommon that children in the child welfare
system experience similar changes in environments at home, in their neighborhoods, and at
school.
The child welfare system is designed to be a temporary solution, but it is sometimes the case
that children do not become reunified with their biological parents or get adopted. In these cases,
children “age out” of the child welfare system. In 2017, over 17,000 adolescents exited the child
welfare system via emancipation (USDHHS, 2018a). Remaining in the child welfare system until
18 or 21, the age at which youth age out of care depending on their home state, has been shown
to have numerous negative effects on general wellbeing. A study conducted by Courtney et al.
(2011) compared a group of 185 youth who were 26 and had aged out of foster care to a group of
431 in a comparison sample (24-34 years old) from the Add Health Study conducted at the
University of North Carolina. Youth who had aged out of foster care were more likely to be
incarcerated (5.2%) than the general population (0.5%) and were more likely to be homeless
(1.3%) than the general population (0.0%). Further, 31% of those who had aged out of foster care
reported either being homeless or “couch surfing” at least one time since the previous interview,
which had occurred two years prior. 19.9% of the study sample had not received a high school
diploma or a GED, while 30.7% had only a high school diploma and 9.4% had only a GED.
Finally, only 48.3% of the sample reported being employed compared to 79.9% of the Add
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Health participants. It is clear that remaining in the child welfare system for extended lengths of
time can have a lasting negative impact on individuals, and working to establish permanency
while youth are still in care can provide them with better opportunities as adults.
There is a clear difference between outcomes for youth in the child welfare system and those
who are not involved after youth reach age 18. In the general population, parental support
extends well into adulthood and does not end when a child reaches the legal age of adulthood.
Hartnett, Furstenberg, Birditt, & Fingerman (2013) interviewed parents and their young adult
children, who were between the ages of 18 and 34. They found that 53.5% of parents and 32.3%
of the young adults reported that there was a transfer of $1000 or more per year from parent to
offspring. Beyond financial support, 46.6% of these young adults reported that they were
emotionally close with their parents (Hartnett, Furstenberg, Birditt, & Fingerman, 2013). These
supports are not as common for youth in the child welfare system; 27% of 26-year-olds in the
Midwest Study reported being “very close” to their biological mothers, and 14% reported being
“very close” to their biological fathers (Courtney et al., 2011). This contrast emphasizes the
importance of understanding how to strengthen emotional supports and make these supports
available while youth are still in care.
Kin Involvement
When an individual enters the child welfare system, he or she experiences a decreased or
sometimes complete removal of interaction with his or her biological parents. While biological
parents can sometimes become less of an option for providing social support when a child enters
the child welfare system, the extended family of a child’s biological parents should still be
considered. Recent legislation has supported this concept, encouraging family finding and kin
placements for these youth (USDHHS, 2018b), and kinship care is currently the preferred out-of-

home placement option for youth in the child welfare system (Coleman & Wu, 2016). Kinship
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care, a placement option that involves youth living with members of their families (kin) or others
who have close ties to their families (fictive kin), is described by Cuddeback (2004) in his
synthesis of the research on this topic. He found that kinship care is associated with more stable
placements, but that kinship care providers often lack the training that non-kin foster parents
have and that child welfare professionals report that these individuals can be more difficult to
supervise. Overall, the author called for more research on kin support, claiming that current
research is inconclusive. Other research has suggested that youth in kinship care experience
fewer negative outcomes including instances of abuse (Jonson-Reid, 2003) and placement
disruptions (Zinn et al., 2006) than youth in non-kinship care. Perry (2006) found that youth in
out of home placements who were in kinship care rated their caregivers similarly to youth in the
general population. Youth in the child welfare system reported lower social support than the
control group, but this was related to network disruptions, and the author recommended working
towards network stability, which can be bolstered by kinship care (Perry, 2006).
Even if a child is not placed in kinship care, it is still possible for kin to remain involved in a
child’s life, and other studies have shown the importance of kin involvement. Kin involvement is
negatively associated with internalizing symptoms when family dysfunction is low and is
negatively associated with externalizing behaviors regardless of the level of family dysfunction
(Bai, Leon, Garbarino, & Fuller, 2016). Proctor et al. (2011) found that increasing support and
encouraging involvement of youths’ biological parents as well as their relatives can help bolster
placement stability. For youth placed in emergency shelters, higher levels of kin involvement
resulted in fewer internalizing symptoms (Hindt, Bai, Huguenel, Fuller, & Leon, 2018). A latent
profile analysis conducted by Leon & Dickson (2018) resulted in two distinct profiles of kin

involvement that included kin who provided more visits, childcare, tutoring, support to foster
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parents, and transportation and those who provided less. Youth who were part of the higher kin
involvement profile experienced lower internalizing symptoms trajectories, and the impact of
maltreatment on internalizing symptoms was buffered by membership in this group. This study is
of particular interest because it uses the same sample and the same outcome measures as the
proposed study, and it also includes data that are collected after children entered the child
welfare system. The results of this study therefore support the idea that kin support, particularly
instrumental support information collected from file reviews, is important while youth are in
care.
Disruptions Associated with the Child Welfare System
Research suggests that entry into the child welfare system can be traumatic for a child
(Bruskas, 2008). One reason that entry can have a negative impact is because of the disruptions
that occur when entering the child welfare system. James, Landsverk, & Slyman (2004) tracked
430 youth for the first eighteen months after entry. They found that these children experienced 115 placements (M=4.4) and that they had a difficult time forming social networks and
establishing placement stability. Entry into the child welfare system includes a removal from the
home of one’s biological parents, which is in itself a disruption in a living environment, and
there are consequences that accompany these disruptions. The initial disruption in a child’s
environment can lead to negative outcomes, and it may also be the case that this impact increases
as networks continue to be disrupted during subsequent placement changes. In the previously
mentioned study conducted by James et al. (2004), youth who were not able to stabilize
placements quickly had worse outcomes, including increases in behavior problems. The
changing environments that accompany entering the child welfare system disrupts stability,

19
which causes the potential to break up current social networks and cause psychological distress
(Perry, 2006), and this change in environment happens each time a child changes placements.
Youth who eventually emancipate from care often are in the child welfare system even longer
and provide a good example of the potential for multiple disrupted placements. A study
conducted by Beal et al. (2019) examined youth ages 16-22 who were likely to emancipate from
the child welfare system. The 151 participants in this study had up to 25 placements and
averaged 6.10 placements. It is clear that youth in the child welfare system experience less stable
environments than those in the general population, and the instability of these environments can
lead to a myriad of negative outcomes.
Mental Health and the Child Welfare System
In adult populations, symptoms are commonly categorized based on corresponding
psychopathologies. In child and adolescent populations, symptoms are often broken down into
internalizing symptoms and externalizing behaviors, as first established by Achenbach (1966).
Internalizing symptoms include those related to withdrawal, somatic complaints, anxiety, and
depression. These symptoms have been found to be closely associated with maltreatment,
something that most, if not all, children in the child welfare system experience (Sheikh, 2017).
Further, internalizing symptoms can lead to what Hawkley and Cacioppo (2010) termed the
“loneliness loop”, in which internalizing symptoms lead to social isolation, which increases
further internalizing symptoms. This may explain why internalizing symptoms in children often
extend into adulthood and lead to various mental health concerns in adulthood. These
consequences are of particular concern for youth in the child welfare system.
Externalizing behaviors typically refer to aggressive and/or delinquent behavior. The
relationship between externalizing behaviors and placement instability seems to be reciprocal,
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such that placement changes increase externalizing behaviors, and these behaviors increase the
likelihood that an individual will change placements (Newton et al., 2000; Aarons et al., 2010;
Fisher, Stoolmiller, Mannering, Takahashi, & Chamberlain, 2011). As previously stated, these
placement disruptions have negative impacts on psychological functioning in a number of
domains. Newton et al. (2000) found that volatile placement histories were directly related to
internalizing symptoms and externalizing behaviors. Beyond its interaction with placement
changes, increased externalizing behaviors can have negative impacts on school, work, and
interpersonal domains (Karakus et al., 2012).
The understanding that maltreatment impacts attachments is long-standing in the field of
psychology (George & Main, 1979), and the importance of interventions that aid attachments for
those who have been maltreated is also a concept that has been supported for the past 30 years
(Youngblade & Belsky, 1989). Research has explored the impact of maltreatment on the
composition of social networks for youth with a child welfare case open and discovered that
maltreated youth named fewer people in their social support networks (Negriff, James, &
Trickett, 2015). Similarly, Perry (2006) found that youth in the child welfare system reported
less social support in general than non-child-welfare-involved peers. A study of 639 youth in
New York who were followed for seventeen years found that adolescents and young adults who
had been maltreated were 3-4 times more likely to become depressed and/or experience suicidal
ideation than those who had not (Brown, Cohen, Johnson, & Smailes, 1999). Similarly, Salazar,
Keller, & Courtney (2011) found that youth in the child welfare system, who often experience
various forms of maltreatment, experienced increased depressive symptoms with higher levels of
maltreatment. Because youth in the child welfare system experience maltreatment, including
neglect (62%), physical abuse (12%), abandonment (5%), and sexual abuse (4%; USDHHS,
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2018a), it is important to understand the impact of maltreatment on mental health and to consider
the possible mechanisms that underlie the relationship between mental health and negative
outcomes.
Social Support as a Buffer
In some of the earliest work in the field of sociology, Durkheim (1897) found that suicide was
more common among those who had fewer social ties. Similarly, Thomas and Znaniecki (1920)
found that social disorganization and behavior problems were common among immigrants who
had left their homes, and these same problems were common among individuals who were
forced to leave their communities to find work (Park & Burgess, 1926). Research seems to
suggest that similar outcomes exist for youth who experience disruptions in their environments.
A study conducted by Perry (2006) included 167 youth in out-of-home placements who were
compared to a control group and found that it is likely the network disruption that accompanies
entering the child welfare system that leads to psychological distress. Children lose contact with
their primary caregivers and often also lose contact with peers when entering foster care and
changing placements within the system. Because of the likelihood that children will lose a
number of social supports when they enter the child welfare system, it is important to give
special attention to bolstering social support in general.
Various supports can be put into place that can buffer the relationship between entry into the
child welfare system and negative outcomes. A meta-analysis conducted by Pierce, Sarason,
Sarason, Joseph, & Henderson (1996) found that perceived social support consistently predicts
personal adjustment. For youth in the child welfare system, social support both in the form of
instrumental support and emotional support has been indicated as important in interviews with
youth in the child welfare system (Greeson & Bowen, 2008), and bolstering social support is at

the very heart of the child welfare system itself. Social support’s impact in mediating the
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relationship between maltreatment and development is present in both child welfare populations
and the general population (Pepin & Banyard, 2006; Salazar, Keller, & Courtney, 2011), but it is
important to understand the ways that social support is different for youth involved in the child
welfare system and how to best intervene given these differences.
Unlike what has been suggested in research in the general population (Dubow & Ullman,
1989), for youth in the child welfare system, the mere presence of a single form of social support
may not be enough to enhance outcomes. Zinn, Palmer, & Nam (2017b) found that it is a variety
of social connections that predict positive outcomes and that it is important to build multiple
connections with peers, mentors, caregivers, and others. Research suggests that for youth who
accessed welfare services in Australia, a sense of belonging was related to the people around
them and not to a particular location, suggesting that establishing strong social supports may
buffer against the negative impacts of changing living environments (Goodwin-Smith et al.,
2017). For youth aging out of the child welfare system, having a mentor was significantly and
positively associated with completing high school and was negatively associated with having at
least one episode of homelessness (Collins, Spencer, & Ward, 2010). Because a lack of social
support does not correct itself when youth age out of the system or when youth are discharged
from the system, and the relationship between social support and positive outcomes is complex,
special attention should be given to the ability to understand and enhance social support and
social networks as early as possible.
The child welfare system treats youth who are 18 or 21, depending on the state, as adults.
This means that youth who exit the child welfare system experience an average decrease in
social support during emerging adulthood in a way that is unique to this population (Zinn,
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Palmer, & Nam, 2017a). For youth who are unprepared for discharge at age 21, the lack of social
support is especially evident. Samuels (2008) interviewed 29 adolescents and young adults
between the ages of 17 and 26 and noted that many of these individuals claimed that social
support was the most important, yet absent, category of supports. Similarly, a qualitative analysis
of adolescents and young adults in Australia found that social support was one of the most
obviously lacking factors in their childhoods (Goodwin-Smith et al., 2017). Jones’ (2014)
literature review concluded that youth who are discharged from care without the support of a
committed adult have more negative outcomes. When it is present, social support has the ability
to act as a buffer against the negative outcomes that are associated with involvement in the child
welfare system, and a lack of social support often leads to an exacerbation of these negative
outcomes. Early interventions that support the formation of social support networks are
important for youth in the child welfare system, because those who do age out of care tend to
have further difficulties forming these networks.
The Present Study
The present study used administrative data collected from the state of Illinois’ child welfare
agency, the Department of Children and Family Services (DCFS), to represent received
instrumental social support. Administrative data were used to get as close as possible to an
objective measure of received instrumental social support, as research is not conclusive
regarding whether children’s reports of “perceived received” social support are accurate. By
including administrative data and reports from child case workers, it is possible that the data used
in the present study represent one of the most objective measures of social support possible,
since these data are collected by professionals who use multiple sources. Uchino (2009) noted
the problematic nature of using measures of social support in isolation, including the impact that

stress, experienced by either the provider or the receiver of the support, can have on the
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interpretation of support as helpful or unhelpful, the possibility of conflictual relationships
between the provider and receiver of the support, and the threat to one’s perceived independence
and self-efficacy that reporting received social support can introduce. These factors are
especially important to consider in a child welfare involved population, as these individuals and
their caregivers experience a great deal of stress, often have conflictual relationships, especially
when considering parents or close family members of parents as caregivers, and are often thrust
into situations where their independence and self-efficacy are of the utmost importance. To
further examine these considerations put forth by Uchino (2009), a measure of relationship
satisfaction was used in the current study to examine whether satisfaction with relationships
moderates the relationship between received instrumental support and various outcomes. Past
research in social support has suggested that social support may be associated with gender, age,
ethnicity, presence of physical or sexual abuse, or network size, so these factors were considered
as covariates in the analyses.
This study will address the following aims and explore the related hypotheses:
Demographic Differences
1. Is gender associated with relationship satisfaction?
•

Hypothesis 1: Females will report higher ratings of relationship satisfaction than
males.

2. Is ethnicity associated with overall network size?
•

Hypothesis 2: Caucasians will report fewer individuals in their social support
networks than non-Caucasians.

3. Is age associated with overall network size?

•

Hypothesis 3: Older children will name fewer individuals in their kin social
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support networks than younger children.
Placement Stability as an Outcome
Exploration of Main Effects
4. Is the number of individuals in someone’s social support network associated with
placement stability?
•

Hypothesis 4: Placement stability will be positively associated with network size.

Figure 1. Path Diagram for Hypothesis 4
Covariates:
Gender
Age
Ethnicity
Maltreatment

Network Size

Placement Stability

5. Does placement stability differ based on received instrumental social support?
•

Hypothesis 5: Placement stability (i.e., fewer total negative placement
disruptions) will be positively associated with received instrumental social
support.
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Figure 2. Path Diagram for Hypothesis 5
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Received
Instrumental Social
Support

Placement Stability

Two-Way Interactions
6. Does received instrumental social support interact with relationship satisfaction to predict
placement stability?
•

Hypothesis 6: There will be no association between received instrumental support
and placement stability at low levels of relationship satisfaction, but there will be
higher levels of placement stability when both received instrumental support and
relationship satisfaction are high. This relationship will exist even after
controlling for gender, age, ethnicity, maltreatment, and network size.
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Figure 3. Path Diagram for Hypothesis 6
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Satisfaction with
Relationships

Received
Instrumental Social
Support

Placement Stability

Externalizing Behaviors as an Outcome
Exploration of Main Effects
7. Is the number of individuals in someone’s social support network associated with
externalizing behaviors?
•

Hypothesis 7: Externalizing behaviors will be negatively associated with network
size.

Figure 4. Path Diagram for Hypothesis 7

Covariates:
Gender
Age
Ethnicity
Maltreatment

Network Size

Externalizing
Behaviors
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Does the number of externalizing behaviors differ based on received instrumental

8.

social support?
•

Hypothesis 8: Externalizing behaviors will be negatively associated with received
instrumental social support.

Figure 5. Path Diagram for Hypothesis 8
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Received
Instrumental Social
Support

Externalizing
Behaviors

Two-Way Interactions
9. Does received instrumental social support interact with relationship satisfaction to predict
externalizing behaviors?
•

Hypothesis 9: There will be no association between received instrumental support
and externalizing behaviors at low levels of relationship satisfaction, but there
will be lower levels of externalizing behaviors when both received instrumental
support and relationship satisfaction are high. This relationship will exist even
after controlling for gender, age, ethnicity, maltreatment, and network size.

29

Figure 6. Path Diagram for Hypothesis 9
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Satisfaction with
Relationships

Received
Instrumental Social
Support

Externalizing
Behaviors

Internalizing Symptoms as an Outcome
Exploration of Main Effects
10. Is the number of individuals in someone’s social support network associated with
internalizing symptoms?
•

Hypothesis 10: Internalizing symptoms will be negatively associated with
network size.

Figure 7. Path Diagram for Hypothesis 10
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Network Size

Internalizing
Symptoms
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11. Do internalizing symptoms differ based on received instrumental social support?
•

Hypothesis 11: Internalizing symptoms will be negatively associated with
received instrumental social support.

Figure 8. Path Diagram for Hypothesis 11
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Received
Instrumental Social
Support

Internalizing
Symptoms

12. Do internalizing symptoms differ based on average satisfaction with relationships?
•

Hypothesis 12: Internalizing symptoms will be negatively associated with
satisfaction with relationships.

Figure 9. Path Diagram for Hypothesis 12
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Relationship
Satisfaction

Internalizing
Symptoms
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Two-Way Interactions

13. Does received instrumental social support interact with relationship satisfaction to predict
internalizing symptoms?
•

Hypothesis 13: There will be no association between received instrumental
support and internalizing symptoms at low levels of relationship satisfaction, but
there will be lower levels of internalizing symptoms when both received
instrumental support and relationship satisfaction are high. This relationship will
exist even after controlling for gender, age, ethnicity, maltreatment, and network
size.

Figure 10. Path Diagram for Hypothesis 13
Covariates:
Gender
Age
Ethnicity
Maltreatment
Network Size

Satisfaction with
Relationships

Received
Instrumental Social
Support

Internalizing
Symptoms

Potential Implications and Applications
As indicated by Rook (1984), the associations between increased social support and a
decrease in negative outcomes may be complicated by one’s satisfaction with the relationship he
or she has with the individual providing support. This complication may be especially relevant
for youth in the child welfare system, who sometimes enter the system because of abuse or

neglect at the hands of those who are providing social support. Understanding this complex
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relationship can aid in ensuring that interventions put in place that increase social support will
also appropriately identify the individuals who ought to provide that support. The findings of this
study will have implications on interventions and assessment practices. For example, if
hypotheses are supported, it suggests that caseworkers should target relationship satisfaction
before emphasizing increasing actual supports, or at the very least should ensure that the act of
increasing support is accompanied by putting interventions in place to increase satisfaction with
relatives who are providing support. Emphasizing either relationship satisfaction or instrumental
support given to youth in the child welfare system while completely neglecting the other would
be a misguided practice.

CHAPTER III
METHODS
Participants
The present study includes 141 youth ages 8-14 who entered state custody in Illinois between
October 1, 2011 and October 1, 2014 (mean age: 11.07, standard deviation: 1.81). The
population is 53% female and made up of a diverse group of children who are primarily
members of ethnic minority populations; they are 60% African American, 22% Latinx, 10%
Multi-Ethnic, and 9% Caucasian. Each child had one or more indications that led to his or her
original DCFS referral; 76% experienced neglect, 31% experienced physical abuse, and 13%
experienced sexual abuse. The population is made up of youth who were located in Cook and
Will Counties in Illinois.
Comparing the demographics of the sample in this study to the demographics of youth in the
child welfare system in general reveals a few notable differences. In 2017 in the US child
welfare population of 440,000 youth, the average age at entry was 7.1 years old (USDHHS,
2018a). For this study, the average age was 11.07, indicating that the sample was somewhat
older than the national sample. Because of the home visiting portion of the study, this
discrepancy makes sense, as younger children would not be able to complete self-report
measures. Of the national sample, 62% of youth had experienced neglect, 12% had experienced
physical abuse, and 4% had experienced sexual abuse. In the sample used in this study, 76%
experienced neglect, 31% experienced physical abuse, and 13% experienced sexual abuse,
33

suggesting that maltreatment may have been more common in this sample than it is in the
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general population. The individuals in this sample had experienced an average of 2.94 total
placements, which is lower than what was found in two previous studies (4.4; James et al., 2004
& 6.1; Beal et al., 2019), suggesting that placement changes were less common for this sample
than for others on average.
Procedure
The data were collected as part of the Recruitment and Kin Connection Project (RKCP). This
project was conducted with the aid of the Illinois Department of Children and Family Services
(DCFS). The overarching goal of RKCP was to refine and improve upon practices for identifying
kin and fictive kin and strengthening connections between youth and their families as well as the
communities around them. Data were collected by researchers at Loyola University by means of
reviewing DCFS databases and conducting interviews with case workers. A home visiting
portion of the study also occurred, which allowed for the collection of self-reported data from the
youth themselves and from their caregivers. Youth who were identified as having a cognitive
delay, intellectual disability, or pervasive developmental disorder were excluded from the study.
450 youth were eligible for the study, representing the number of youth that entered the child
welfare system between October 1, 2011 and October 1, 2014 in Cook and Will Counties. Of
these 450, 172 agreed to be part of the study. Listwise deletion was used for the analyses in this
study; this decision will be explained in detail below. The 141 participants who were part of the
final sample were those who were contacted, agreed to be part of the study, completed all parts
of the home visiting portion, had at least one matching relative on the two measures that
involved relatives, and were not removed from the dataset because of missing data.

Measures
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The Network of Relationships Inventory-Social Provisions Version
The Network of Relationships Inventory-Social Provisions Version (NRI; Furman &
Buhrmester, 1985) is a 30-item measure that includes ten subscales and two second-order factors
as well as six supplemental items that make up two additional subscales. The breakdown of the
NRI-SPV is displayed in Table 1.
Table 1. Network of Relationships Inventory Subscales
Factors

Support

Negative Interactions
Not Included in Factors

Subscales
Companionship
Instrumental Aid
Intimate Disclosure
Nurturance
Affection
Admiration/Reassurance of Worth
Reliable Alliance
Conflict
Antagonism
Relative Power
Satisfaction
Punishment

Satisfaction and Punishment were included in the original versions of the NRI and deleted
from later revisions. The authors believed that satisfaction scale did not qualify as a social
provision and was instead subsequently used in the NRI Relationship Quality Version, and the
punishment scale was replaced by the antagonism scale because of the latter’s ability to be
applied more broadly. Despite the subscales’ removal from the current version of the NRI,
Furman & Buhrmester (1985) note that either can be added to the NRI-SPV if desired.
Calculating the score for each subscale requires at least two of the three items in that scale
completed. For the purposes of this study, the satisfaction subscale of the NRI will be used. Each

child completed the NRI for up to seven individuals who were indicated as important in his or
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her life. This resulted in 773 individual NRI forms completed across the 163 participants in the
study prior to listwise deletion who completed the NRI.. A summary of the individuals who were
rated is included in Table 2.
Table 2. Individuals Rated on the Network of Relationships Inventory

mother
father
foster parent
sister
brother
stepmother
stepfather
stepsister
stepbrother
unspecified aunt
maternal aunt
paternal aunt
maternal uncle
paternal uncle
maternal grandmother
paternal grandmother
maternal grandfather
paternal grandfather
friend/neighbor
mother's paramour
maternal great-grandmother
paternal great-grandmother
maternal great-aunt
maternal great-uncle
paternal great-aunt
paternal great-uncle
unspecified cousin
maternal cousin
paternal cousin
godmother
godfather
maternal relative other
paternal relative other
other
other paramour
TOTAL

Relative 1
23
5
26
5
4
0
1
0
0
0
13
6
2
3
29
10
1
0
4
0
0
0
4
1
0
0
0
1
3
7
1
3
0
11
0
163

Relative 2
68
16
2
4
5
1
1
0
0
0
12
1
5
2
5
1
4
2
14
0
2
0
1
2
0
0
0
1
0
1
0
1
1
10
1
163

Relative 3
21
20
4
10
6
0
3
1
1
0
18
6
1
0
9
3
4
2
26
1
1
0
0
1
0
0
1
4
2
1
0
1
0
11
0
158

Relative 4
10
12
4
5
8
0
1
1
0
1
15
3
8
4
7
3
3
1
28
1
0
0
3
0
1
1
4
6
2
1
2
2
0
8
0
145

Relative 5
9
5
1
6
11
1
2
0
0
0
16
3
9
3
8
4
1
0
10
0
1
2
0
0
1
0
2
7
5
0
0
1
0
7
1
116

Relative 6
1
1
0
0
1
0
0
0
0
0
4
1
3
0
2
1
0
0
5
0
0
0
1
0
0
0
1
0
0
0
0
1
1
5
0
28

SUM
132
59
37
30
35
2
8
2
1
1
78
20
28
12
60
22
13
5
87
2
4
2
9
4
2
1
8
19
12
10
3
9
2
52
2
773

Inter-rater reliability has not been studied exclusively on the satisfaction subscale of the NRI,
but a study conducted by Connolly & Konarski (1994) found test-retest reliability to be between

37
.66 and .77 for each relationship that participants rated and found that the three factor model had
acceptable fit (RMSR<.05 for males and females).
RKCP Kin Identification and Level of Engagement Form
The RKCP Kin Identification and Level of Engagement Form (KILE; Bai, Leon, Garbarino,
& Fuller, 2016) is a measure that was designed for the Recruitment and Kin Connections Project.
It was completed in two stages. The first stage involved an evaluator from Loyola University
who used information obtained from the DCFS online database, the Statewide Automated Child
Welfare Information System (SACWIS), to complete the KILE for each child’s kin, which
included the level of their involvement as well as barriers to involvement. Involvement was
either coded as a ‘0’ indicating no involvement, a ‘1’ indicating involvement, or a ‘2’ indicating
possible involvement. For the purposes of this study, all ‘2’s were recoded as ‘0’s for analysis.
The second phase involved contact with each individual youth’s child welfare worker to identify
additional kin and any additional information about involvement or barriers to involvement.
Involvement included respite care, visitation, home, phone calls, tutoring, mentoring, providing
childcare, transportation, coaching, birthday cards, events, and support to the child’s biological
and foster parent. This measure was completed for up to 41 different relatives or fictive kin;
however, only the relatives for whom the NRI was completed were included in the data analysis.
The KILE was developed for the purpose of RKCP, and it has not been used in other studies,
so information related to validity and reliability of the measure have not yet been developed.
This measure has been shown to have concurrent validity in multiple studies (e.g., Blakely et al.,
2016; Jhe Bai et al., 2016; Leon & Dickson, 2018).

Child and Adolescent Needs and Strengths
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The Child and Adolescent Needs and Strengths measure (CANS; Lyons, 2009) includes 105
items that examine family dysfunction, child maltreatment, and youth outcomes. It is completed
by DCFS case workers during the Integrated Assessment (IA), which is completed within the
first 45 days of each child’s entry into DCFS care. Child welfare professionals in Illinois must
establish reliability of 85% rating accuracy to be authorized to administer the CANS. The CANS
measures needs and strengths across seven domains: trauma experience, traumatic stress
symptoms, youth strengths, life functioning, acculturation, youth behavioral and emotional
needs, and youth risk behaviors. Each item is rated on a four-point scale from 0 to 3, with a ‘0’
indicating no evidence of needs, a ‘1’ indicating a need for monitoring, a ‘2’ suggesting a need to
address the problem, and a ‘3’ indicating a need for immediate action. Past studies have
suggested that the CANS has high inter-rater reliability among clinicians (.81) and researchers
(.85; Anderson, Lyons, Giles, Price, & Estle, 2003).
Using a principal components analysis of items on the CANS, two scales were developed:
Internalizing Symptoms (depression, anxiety, somatization, traumatic grief/separation, and
adjustment to trauma) and Externalizing Behavior Problems (oppositional behavior, conduct,
attention deficit/impulse control, anger control, danger to others, sexual aggression, and
delinquency). With the 141 participants that were included in this study, internal consistency was
acceptable according to Nunnally’s (1978) criteria for original CANS data for Internalizing
Symptoms (a=.702) and Externalizing Behaviors (a=.736), but internal consistency was lower
when dichotomizing CANS items, which will be described below (Internalizing a=.592,
Externalizing a=.547).

39

Review of DCFS Data

Basic demographic information such as age, ethnicity, and gender, was collected using data
obtained from SACWIS. To collect information on placements, it was necessary that evaluators
from Loyola review each child’s file to determine the number of placements that he or she had as
well as DCFS billing data to determine the length of stay in each placement. All file review
information was confirmed with case workers during the phone interviews.
Data Analysis Plan
Data Cleaning and the Handling of Missing Data
Prior to running analyses, data were examined for patterns of missingness. The Missing
Values Analysis extension for SPSS 25 was used to identify general patterns of missingness.
Figure 11 shows missingness statistics across variables, cases, and all values.
Figure 11. Summary of Missing Values

5 of the 11 variables used in the study and 26 of the 167 cases had at least one missing data
point, resulting in 2.99% of the total dataset having missing values. Further, Little’s MCAR test
found that the pattern in the dataset was not significantly different from an MCAR pattern
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(C2(33)=0.178, p>.05). Table 3 shows simple mean comparisons of cases that had complete data
with cases that did not.
Table 3. Comparison of Cases with and without Missing Data
Missing
N Mean Std. Dev.
Age
26 10.85 1.82
Gender
26 0.42 0.50
Ethnicity
26 1.85 1.35
Sexual Abuse
26 0.12 0.33
Physical Abuse
26 0.31 0.47
Network Size
26 14.73 9.27
Received Support
14 1.49 0.75
Relationship Satisfaction
14 4.27 0.80
Internalizing Symptoms
13 1.62 1.66
Externalizing Behaviors
13 1.15 1.52
Negative Placement Disruptions 21 2.10 1.18
Variable

Std. Error
0.36
0.10
0.26
0.06
0.09
1.82
0.20
0.21
0.46
0.42
0.26

N
141
141
141
141
141
141
141
141
141
141
141

Non-Missing
Mean Std. Dev. Std. Error
11.07 1.81
0.15
0.53 0.50
0.04
1.79 1.24
0.11
0.13 0.34
0.03
0.30 0.46
0.04
15.76 6.42
0.54
1.56 0.87
0.07
4.07 0.90
0.08
1.56 1.33
0.11
0.52 0.91
0.08
2.35 1.97
0.17

t

p

0.55
1.02
0.22
0.27
0.03
0.54
0.29
0.78
0.14
1.49
0.57

.580
.310
.827
.790
.978
.592
.775
.434
.889
.162
.570

None of the t-tests indicated that cases with missing data and cases without missing data
significantly differed in terms of the quantitative variables that were used in the following
analyses. Next, two C2 tests were conducted to analyze whether the categorical variables differed
in terms of their distributions across missing and non-missing groups. Neither gender
(C2(1)=1.04, p=.308) nor ethnicity (C2(3)=.750, p=.861) differed in terms of distributions across
missing and non-missing cases.
Because of the consistent results across missing and non-missing cases in terms of
background characteristics as well as Little’s Test indicating that cases are MCAR, it can be
reasonably assumed that listwise deletion would not compromise the external validity of the
research conclusions. Therefore, for all analyses, only the 141 cases that had complete data were
included.
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In this study, gender was coded dichotomously. Because of the distribution of the sample as
well as the heterogeneity across ethnic categories suggested by previous literature, ethnicity was
dummy coded for all analyses, with the Caucasian category being used as the reference group.
Calculation of Received Instrumental Support
Received instrumental support was measured using a composite score of the 14 domains of
involvement from the KILE, meaning scores could range from 0 to 14. The KILE also includes
barriers to involvement for each relative. In cases in which the barrier to involvement was that
the relative was the perpetrator of abuse towards the child, those relatives were excluded from
the dataset. As previously mentioned, cases in which ‘possible involvement’ were indicated were
treated as ‘no involvement’ for all analyses.
Calculation of Relationship Satisfaction
Relationship satisfaction was calculated using the satisfaction subscale of the NRI. As
recommended by Furman and Buhrmester (1985), only individuals who responded to two or
more of the three satisfaction items were included in the analysis. A mean of the three Likert
scale items was calculated to indicate satisfaction.
Calculation of Network Size
Network size was calculated by summing the number of individuals who were rated on the
KILE, which could range from 0 to 41 relatives. Only the individuals who were not perpetrators
of abuse against the child were included in this network.
Calculation of Placement-related Data
Placement-related data were gathered using billing data from DCFS. Specifically, these data
were gathered from the Child and Youth Centered Information System and the Management
Accounting and Reporting System, as described by Leon, Saucedo, & Jachymiak (2016).
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The analysis examined placement changes that are not positive and would therefore reflect the
placement instability that has been shown to have negative impacts in previous literature. For
example, a change of placement that involves a move from emergency shelter care to a foster or
relative caregiver’s home would be a positive placement change for a child. Similarly, placement
disruptions that involve reunification or adoption are typically viewed as positive. For these
reasons, this analysis will examine the number of negative placement disruptions, i.e., nonshelter placement changes that did not result in reunification or adoption.
Calculation of Internalizing Symptoms and Externalizing Behaviors
Internalizing symptoms and externalizing behaviors were calculated using specific items of
the CANS that related to the respective measures. Internalizing symptoms included depression,
anxiety, somatization, traumatic grief/separation, and adjustment to trauma (α = 0.702).
Externalizing behavior included oppositional behavior, conduct, attention deficit/impulse
control, anger control, danger to others, sexual aggression, and delinquency (α = 0.736).
In child welfare settings in the state of Illinois, the method that is typically used to interpret
the CANS involves dichotomizing each CANS item into actionable items and non-actionable
items. For a child welfare worker, a score of ‘0’ or ‘1’ on one of the items indicating needs is less
important than a score of ‘2’ or ‘3’, as these scores would mean that an item requires immediate
action. For this reason, a secondary analysis was conducted using the outcomes derived from the
CANS, and the items were re-coded as binary variables with ‘0’ indicating a non-actionable item
and ‘1’ indicating an actionable item. For the second set of analyses, Poisson and Negative
Binomial Regressions, Externalizing Behavior Problems and Internalizing Symptoms were
calculated using a count of the relevant actionable items.

Moderation Analyses and Considerations
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To examine the hypotheses, multiple analytical approaches were explored. First, one
independent samples t-test, one one-way ANOVA, eight bivariate correlations, and six two-way
interaction moderation analyses using Ordinary Least Squares Regression were run. To examine
placement stability, internalizing symptoms, and externalizing behaviors as outcomes, six
separate three-block hierarchical regressions were conducted, with the first block including
covariates (gender, age, ethnicity, maltreatment, and network size), the second block containing
the main effects (received instrumental support and relationship satisfaction), and the third block
including two-way interactions between the main effects.
The interactions between the main effects were calculated in two ways. The first interaction
term, the “traditional” interaction term, was the product of average social support across all
matched relatives and average satisfaction across all matched relatives. The second interaction
term, the “isolation” interaction term, was calculated at the individual level, i.e., each relative’s
NRI was multiplied by that same relative’s KILE. This was done up to seven times for each rated
relative, and the average of these seven products created the interaction term. This method was
used so that interactions were happening at the individual level and not across the two measures
for different individuals. Computing the averages across all relatives, the method used to create
the first interaction term, makes it so that the interaction term includes products that may not
align with the hypotheses (e.g., a participant’s grandmother’s level of support could be
multiplied by the participant’s level of satisfaction with his or her uncle, the participant’s
satisfaction with his or her cousin would be multiplied by a sibling’s level of support, etc.). To
illustrate the difference between the two options for creating the interaction term, both the
“traditional” and “isolation” methods were used. For these regression analyses, CANS items

were used in their original, Likert Scale form. The calculation of internalizing symptoms and
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externalizing behaviors therefore included taking the average of each of the respective CANS
items scored from ‘0’ to ‘3’.
Because the more meaningful way to interpret individual CANS items in child welfare
settings involves dichotomizing each item into actionable and non-actionable items, a secondary
set of analyses were also conducted using counts of binary CANS items. To examine the
hypotheses using this method of calculating the outcomes, analyses were conducted using the
Generalized Linear Model family of analyses. Specifically, Poisson Regression, Negative
Binomial Regression, and Overdispersed Poisson Regression were used in this study. As
recommended by Coxe, West, & Aiken (2009), all three methods were used for each of the three
outcomes, and they were compared using goodness of fit metrics to determine which regression
model was the most appropriate for the data. In all cases, the Poisson Regression was considered
the most parsimonious and therefore was treated as the baseline model. Because the
Overdispersed Poisson Regression and the Negative Binomial Regression involve adding a
scaling parameter to the Poisson Regression, both of these models have one fewer degree of
freedom and are therefore nested within the Poisson model. Chi square change tests can therefore
be used to test whether the Overdispersed Poisson Regression fits better than the standard
Poisson Regression and whether the Negative Binomial Regression fits better than the standard
Poisson Regression. Because the scaling parameters that are calculated for the Overdispersed
Poisson Regression and the Negative Binomial Regression are different, these models are not
nested within one another. To compare model fit across these two types of regressions, Akaike
Information Criterion (AIC) and Bayesian Information Criterion (BIC) were used in place of the
chi square test.
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Methods for conducting hierarchical regressions in the Generalized Linear Model family are
not as easily accessible using statistical software as they are for conducting hierarchical
regressions using Ordinary Least Squares methods, but they do exist. Coxe et al. (2009) suggest
using chi square change tests to examine the effects of adding parameters to a Poisson
Regression by first running a regression with only the intercept entered into the model. This
intercept-only model is used as the baseline model and is compared to nested models for each
block of the regression. Coxe et al. (2009) also suggest calculating a “pseudo R2deviance” by
subtracting the deviance of the fitted model divided by the deviance of the intercept only model
!"#$%&'"()$**"! ,-!".)

from one (i.e., R2deviance=1 - !"#$%&'" ($&*"0'"1* -&.2) ). With each added parameter, this pseudo R2
can be calculated as a pseudo R2 change. This method can be used for the standard Poisson
Regression, but it cannot be used for the Overdispersed Poisson Regression or the Negative
Binomial Regression, as the scaling parameters change for each separate regression, and the
models are therefore not nested within one another.
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CHAPTER IV
RESULTS
Univariate and Bivariate Statistical Analyses
Univariate statistics for all included variables are listed in Table 4.
Table 4. Univariate Statistics
Variable
Relative 1 Support
Relative 2 Support
Relative 3 Support
Relative 4 Support
Relative 5 Support
Relative 6 Support
Average Support
Relative 1 Satisfaction
Relative 2 Satisfaction
Relative 3 Satisfaction
Relative 4 Satisfaction
Relative 5 Satisfaction
Relative 6 Satisfaction
Average Satisfaction
Number of Matches
Network Size
Internalizing Symptoms
Binary Internalizing Symptoms
Externalizing Behaviors
Binary Externalizing Behaviors
Total Placements
Shelter Exits
Reunifications
Negative Placement Disruptions

N
109
48
70
50
42
10
141
109
48
70
50
42
10
141
141
141
141
141
141
141
141
141
141
141

Minimum
0
0
0
0
0
0
0
1
1.67
1
2.33
1
2.33
1.67
1
4
0
0
0
0
1
0
0
1

Maximum
3
5
6
7
6
5
3.5
5
5
5
5
5
5
5
5
33
1.8
4
1.57
4
11
4
1
11

Mean
1.50
1.71
1.71
1.36
1.50
2.20
1.56
3.80
4.27
4.11
4.36
4.46
4.47
4.07
2.33
15.76
1.00
1.56
0.33
0.52
2.94
0.41
0.18
2.35

Std. Deviation
0.77
1.53
1.57
1.47
1.60
1.48
0.87
1.21
0.96
1.04
0.88
0.89
0.86
0.90
0.97
6.42
0.46
1.33
0.36
0.91
2.29
0.66
0.38
1.97

Participants had up to six relatives matched across the KILE and NRI measures. Participants’
relatives had between 0 and 7 of the 14 possible domains of involvement with average
involvement across all of the 329 matched relatives of 1.56 domains (SD=0.87). The average
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satisfaction scores on the NRI across all of the matched relatives was 4.07 (SD=0.90).

47

Participants had between 1 and 5 matched relatives, with an average of 2.33 matched relatives
and an average network size of 15.76, with network sizes ranging from 4 to 33 relatives.
Participants had average internalizing scores of 1.00 across the five internalizing symptoms and
average externalizing scores of 0.33 across the seven externalizing behaviors. Participants had up
to 4 actionable items on both internalizing symptoms and externalizing behaviors items on the
CANS, with averages of 1.56 actionable items and 0.52 actionable items respectively. Negative
placement disruptions, which were calculated by subtracting shelter exits and reunifications from
total placements, ranged from 1 to 11, with participants experiencing an average of 2.35 negative
placement disruptions.
To examine the hypothesis that females would report higher ratings of relationship
satisfaction than males, an independent samples t-test was conducted. Results indicated that, on
average, there was no difference between males (M=4.02, SE=0.118) and females (M=4.13,
SE=0.098) in terms of the way they rated relationship satisfaction with their relatives
(t(139)=0.731, p=.466). Because this test did not produce significant results, effect size metrics
were not calculated.
To examine the hypothesis that ethnicity would be associated with overall network size, a
one-way ANOVA was conducted. Results indicated that, on average, there was no difference in
network size across ethnicities (F(3)=0.019, p=.996).
To examine the hypothesis that age was associated with overall network size, a Pearson
Correlation was conducted. Results indicated that age and network size were not significantly
associated with one another (r=0.031, p=.356).
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Prior to running multivariate statistics, Pearson Correlations were run to examine the bivariate
relationships among the variables that were entered into each model. A summary of the results of
these correlations is available in Table 5.
Table 5. Correlation Table
1
2
3
4
1
1
2
-0.036 1
3
0.033 .402*** 1
4
0.05
-0.107 0.101
1
5
0.116 -0.021 -0.063
0.125
6
-0.102 -0.006 0.064
0.018
7
0.05
-0.009 -0.0008 -0.164
8
-0.023 0.094
0.289*** -0.058
9
0.015 -0.008 -0.043
0.079
10 0.162* 0.115
0.112
0.061
11 0.075 0.061
0.06
0.02
12 -0.068 0.084
-0.009
0.062
13 -0.047 -0.156* 0.004
0.043
14 0.003 -0.118 -0.056
-0.003
15 -0.028 -0.161* -0.146* -0.025
* p <.05
** p <.01
*** p <.001
1 Negative Placement Disruptions
2 Externalizing Behaviors
3 Internalizing Symptoms
4 Gender
5 African American

5

6

7

8

9

10

11

1
-0.644
-0.403
-0.114
-0.352
0.198
-0.002
-0.017
-0.067
0.117
0.124

1
-0.176
0.206
0.392
-0.192
0.007
0.182
-0.022
-0.02
-0.03

1
-0.014
0.147
-0.006
-0.017
-0.068
0.064
0.023
-0.028

1
0.1
-0.103
-0.093
-0.206**
-0.176*
-0.036
-0.083

1
-0.091
-0.011
0.065
-0.039
-0.025
-0.069

1
0.031
-0.12
-0.069
0.029
0.019

1
0.072
0.174*
0.043
0.09

6 Latinx
7 Multiethnic
8 Physical Abuse
9 Sexual Abuse
10 Age

12

13

1
0.03
0.091
0.038

1
0.114
0.047

14

15

1
.797*** 1

11Network Size
12 Satisfaction
13 Support
14 Traditional Interaction Term
15 Isolation Interaction Term

The results of the Pearson Correlation tests indicate a few relationships among the variables.
First, there were associations with the three outcomes of interest, placement disruptions,
externalizing behaviors, and internalizing symptoms. Specifically, negative placement
disruptions were associated with age (r=0.162, p=.028) such that as age increases, the number of
negative placement disruptions are also higher on average. There were associations between
externalizing behaviors and social support (r=-0.156, p=.032) suggesting that as social support is
higher on average, one would expect to see fewer externalizing behaviors. Internalizing
symptoms were significantly associated with physical abuse (r=0.289, p<.001), indicating that
the presence of physical abuse was associated with more internalizing symptoms. Internalizing
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symptoms and externalizing behaviors were also positively correlated with each other (r=0.402,
p<.001). Physical abuse was significantly associated with satisfaction with relationships (r=0.206, p=.007) and social support (r=-0.176, p=.018), suggesting that the presence of physical
abuse is associated with lower levels of both relationship satisfaction and social support. The size
of someone’s social support network was also associated with social support (r=0.174, p=.020),
suggesting that a larger social support network is associated with higher kin involvement on
average. The traditionally calculated interaction term was not significantly correlated with any of
the variables at the bivariate level, while the interaction term calculated using the isolation
method was significantly associated with externalizing behaviors (r=-0.161, p=.028) and
internalizing symptoms (r=-0.146, p=.042). The exact meaning of these correlations at the
bivariate level is unclear, but it may be notable that there is some association with the isolation
method and not with the traditional method. Finally, the two interaction terms were significantly
correlated with each other, r=0.797, p<.001. While these two terms share 63.52% of their total
variance with each other, they are not identical terms, and each provides unique information to a
model.
To examine associations between relationship satisfaction and social support within
participants, Pearson Correlations were run with the 6 matched relatives’ relationship satisfaction
scores and the 6 matched relatives’ levels of social support. Specifically, associations between all
social support ratings were examined (Table 6), then associations between all relationship
satisfaction ratings were examined (Table 7), then associations between the ratings for both
within relatives were examined (Table 8).

Relatio
Satisfa

Relative 3 0.27
.678**
1
Relative 4 .560**
.713***
.450*
1
Relative 5 .379*
.574*
0.439
.711**
Relative 6 0.085
0.062
* p<.05
** p<.01
***p<.001
Table 6. Received Support Correlations at the Individual Level
- could not be computed
Received Support
Relative 3 Relative 4

Relationship
Satisfaction

Relationship
Received Support
Satisfaction

Relative 1 Relative 2
Relative 1 1
Relative 2 .450**
1
Relative 3 -0.12
-0.124
1Received Social Support
Relative 4 -0.063
Relative 1 -0.194
Relative 2 0.249
Relative 3 1Relative 4
Relative
5
0.09
-0.335
0.327
0.412
Relative 1 .059
Relative
-.896*
1.000***
Relative 62 0.167
.103 *Relative
p<.053
.032
**
p<.014
Relative
.103
***p<.001
Relative 5
-Relative
could not
6 be computed
* p<.05
Table 7. Relationship
Satisfaction Correlations at the Individual Level
** p<.01
***p<.001
Relationship Satisfaction
Relative 1 Relative 2 Relative 3 Relative 4
Relative 1 1
Relative 2 .424*
1
Relative 3 0.27
.678**
1
Relative 4 .560**
.713***
.450*
1
Relative 5 .379*
.574*
0.439
.711**
Relative 6 0.085
0.062
* p<.05
** p<.01
***p<.001
- could not be computed

1
.924**

1
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Relative 5

Relative 6

Relative 5
1
0.139

Relative 6

1

.006
-.256

Relative 5

1
.924**

Relative 6

1

Relationship
Received Support
Satisfaction

Support
Table 8. Correlations between Social Support and Received
Relationship
Satisfaction at the Individual

Level

Relative 1
Relative 1 1
Relative 2 .450**
Relative 3 -0.12
Relative 4 -0.063
Relative 1
Relative
Relative 51 0.09
.059
Relative
Relative 62 0.167
*Relative
p<.053
**
p<.014
Relative
***p<.001
Relative 5
-Relative
could not
6 be computed

Relative 2

1
-0.124
-0.194
Relative 2
-0.335
.103 -

Relative 3

Relative 4

Relative 5

Relative 6

1 Received Social Support
0.249
Relative 3 1 Relative 4
Relative 5
Relative 6
0.327
0.412
1
-.896*
1.000***
0.139
1

.032
.103
.006
-.256

* p<.05
** p<.01
***p<.001

onship
action

Relationship Satisfaction
Relative 3
Relative 4

Relative 1
Relative 2
Relative 3

Relative 1
Relative 2
1
.424*
1
0.27
.678**
1

Relative 5

Relative 6

In terms of received support ratings across relatives, no patterns emerged. Of the fourteen
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correlations that could be computed, three were significant at the .05 level. Received support
between relative 1 and relative 2 was significantly positively correlated (r=0.45, p<.01), received
support between relative 3 and relative 6 was significantly negatively correlated (r=-0.90,
p<.05), and received support between relative 4 and relative 6 was significantly positively
correlated (r>0.999, p<.001). It should be noted that the sample sizes for the correlations
between relatives 3 and 6 and between relatives 4 and 6 were small (5 and 2 respectively), so the
results should be interpreted with caution. These inconsistent patterns suggest that there is likely
not an association within participants in terms of received social support (i.e., high social support
from one individual does not necessarily mean that everyone in one’s network will provide high
levels of social support).
Unlike in the case of social support, there did seem to be patterns that emerged when looking
at associations of relationship satisfaction across relatives. Of the thirteen correlations that could
be computed, eight were significant at the .05 level. Relative 1 was significantly positively
correlated with relative 2 (r=.424, p<.05), relative 4 (r=.560, p<.01), and relative 5 (r=.379,
p<.05), relative 2 was significantly positively correlated with relatives 3 (r=.678, p<.01), 4
(r=.713, p<.001), and 5 (r=.574, p<.05), relative 3 was significantly positively correlated with
relative 4 (r=.711, p<.01), and relative 5 was significantly positively correlated with relative 6
(r=.924, p<.01). Sample size was a potential concern in the correlation between relatives 5 and 6,
as only 7 people were included in that analysis, but this was the only significant correlation that
had a small sample size. In this case, it is likely that there is an association within participants in
terms of relationship satisfaction (i.e., someone who is likely to rate one relatively highly will
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also rate other relatives highly, and someone who is likely to rate one relatively lower will also
rate other relatives lower).
As with the analysis comparing average social support to average relationship satisfaction,
there were no significant associations within relatives in terms of social support and relationship
satisfaction at the .05 level.
Ordinary Least Squares Regression Results
Six hierarchical multiple regressions were conducted to test both versions of the interaction
term. When considering placement disruptions as an outcome, neither the traditional interaction
term (R2 change<.001, p=.835) nor the isolation interaction term (R2 change=0.003, p=.558)
significantly contributed to the respective regression models. With externalizing behaviors as an
outcome, neither the traditional interaction term (R2 change=0.011, p=.222) nor the isolation
interaction term (R2 change=0.023, p=.070) significantly contributed to the models. Finally,
when predicting internalizing symptoms, neither the traditional interaction term (R2
change=0.002, p=.545) nor the isolation interaction term (R2 change=0.015, p=.134) significantly
contributed to the models.
When analyzing the scatterplot of the Standardized Residuals against the predicted values for
all three outcomes, it does not appear that the assumptions of homoscedasticity are violated for
externalizing behaviors or internalizing symptoms, nor do a significant number of outliers appear
in the data, as seen in Figure 13 and Figure 14 respectively. It is possible that the violation of
homoscedasticity was violated in the regression with negative placement disruptions as an
outcome, as it appears in Figure 12 that, as Standardized Residuals increase, the range of
predicted values decreases. Most of the residuals appear to be close to 0, and although the plots
for each outcome include at least one Standardized Residual greater than 2, only negative

placement disruptions (three values) and externalizing behaviors (one value) include residuals
greater than 3.
Figure 12. Regression Residual Plot with Negative Placement Disruptions as an Outcome

Figure 13. Regression Residual Plot with Externalizing Behaviors as an Outcome
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Figure 14. Regression Residual Plot with Internalizing Behaviors as an Outcome

P-P Plots of the residuals against the normal curve suggest that the residuals may not have
been normally distributed in the analyses that used placement disruptions and externalizing
behaviors as an outcome, as seen in Figure 15 and Figure 16. It appears in Figure 17 that the
residuals were mostly normally distributed with internalizing symptoms as an outcome.
Figure 15. P-P Plot of Regression Residuals Against the Normal Curve-Negative Placement
Disruptions
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Figure 16. P-P Plot of Regression Residuals Against the Normal Curve-Externalizing Behaviors

Figure 17. P-P Plot of Regression Residuals Against the Normal Curve-Internalizing Symptoms

These potential violations of the assumptions of Ordinary Least Squares Regression in
conjunction with the added practical and clinical utility of creating binary versions of the CANS

outcomes suggests that the Generalized Linear Model family of analyses may be more
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appropriate for these data.
Poisson Regression Results
Prior to conducting Poisson Regressions, the three outcomes, placement disruptions,
internalizing symptoms, and externalizing behaviors, were examined to confirm that they fit the
Poisson distribution. First, the data were visually analyzed, and the histograms are included in
Figures 18-20.
Figure 18. Histogram Showing the Distribution of Placement Disruptions

Figure 19. Histogram Showing the Distribution of Externalizing Behaviors

Figure 20. Histogram Showing the Distribution of Internalizing Symptoms
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Visually, the data appear to follow the Poisson distribution. A Kolmogorov-Smirnov Test was
performed to further examine the distributions. Externalizing behaviors (Z=1.01, p=.260) and
internalizing symptoms (Z=0.83, p=.491) did not have distributions that significantly differed
from the Poisson distribution. Placement disruptions, however, did significantly differ from the
Poisson distribution (Z=1.76, p=.004), suggesting that the Poisson Regression may not result in
the best fitting model. Finally, the mean for each outcome was compared to its variance to
examine dispersion of each of the variables. According to Coxe et al. (2009), underdispersion
happens when the quotient of the mean and variance is less than one, overdispersion happens
when the quotient of the mean and variance is greater than one, and equidispersion is when the
mean is equal to the variance. Dispersion was equal to 1.66 (M=2.35, s2=3.90) for placement
disruptions, 1.61 (M=0.84, s2=0.52) for externalizing behaviors, and 1.14 (M=1.56, s2=1.78) for
internalizing symptoms. While the numbers alone do not tell us whether the level of dispersion is
significantly different from equidispersion, it should be noted that if any dispersion does exist,
the distributions in these analyses are likely overdispersed. Conclusions about overdispersion can
be drawn from comparing Overdispersed Poisson Regressions and Negative Binomial
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Regressions to standard Poisson Regressions. If the outcomes are overdispersed, these alternative
regression models will provide better fit.
For each outcome, the standard Poisson Regression was conducted eight times, and fit indices
were compared across each model. The first model, which acted as the baseline model, included
the intercept only. The second model included the covariates: gender, ethnicity, indicators of
abuse, and age. The third model added network size, allowing for the testing of hypotheses
related to network size. The fourth through sixth models were split into models 4a, 4b, and 4c.
These models added either support, satisfaction, or both to the variables included in model 3 to
allow for an understanding of each variable’s unique contribution to the model as well as the
contribution of the two main effects in conjunction with one another. Finally, the seventh and
eighth models, models 5a and 5b, added the traditional interaction term and the isolation
interaction term respectively.
The standard Poisson Regression for negative placement disruptions was conducted first.
Table 9 summarizes the values for each regression including deviance, degrees of freedom,
Pearson C2, AIC, BIC, changes in C2, degrees of freedom, AIC, BIC, and the pseudo R2 values
as well as the p values that indicate the significance of the C2 difference test across both the
baseline model and the previous nested model. This table also includes the Phi Coefficient,
which is calculated by dividing Pearson C2 by degrees of freedom and is used as a scaling
parameter to calculate the Overdispersed Deviance. Finally, the Overdispersed Poisson
Regression is compared to the standard Poisson Regression. A p value of less than .05 indicates
that the Overdispersed Poisson Regression is the better fitting model.
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Table 9. Poisson Regression Results-Negative Placement Disruptions
Deviance
Pearson
Comparison to baseline
AIC
BIC
2
Value
df
"2
!df p
!AIC
!BIC
!"
1
179.517 140 232.574 540.74 543.66 2
167.878 133 202.787 543.072 566.662 11.639 7 .113 -2.332 -23.002
3
166.702 132 200.266 543.896 570.435 12.815 8 .118 -3.156 -26.775
4a
166.204 131 200.084 545.398 574.886 13.313 9 .149 -4.658 -31.226
4b
165.945 131 201.205 545.138 574.626 13.572 9 .138 -4.398 -30.966
4c
165.451 130 200.944 546.645 579.082 14.066 10 .170 -5.905 -35.422
5a
165.382 129 200.425 548.576 583.961 14.135 11 .226 -7.836 -40.301
5b
164.832 129 198.969 548.026 583.411 14.685 11 .197 -7.286 -39.751
Placement Disruptions POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
Model

Deviance
Pearson
Comparison to baseline
AIC
BIC
2
Value
df
!AIC
!BIC
"
!"2 !df p
1
186.615 140 226.384 292.999 295.948
- 2
165.883 133 191.824 286.267 309.857 20.732 7 0.004 6.732 -13.909
3
164.648 132 191.466 287.032 313.571 21.967 8 0.005 5.967 -17.623
4a
161.075 131 187.955 285.459 314.947 25.54 9 0.002 7.54
-18.999
4b
162.922 131 189.147 287.307 316.794 23.693 9 0.005 5.692 -20.846
4c
159.485 130 185.744 285.869 318.306 27.13 10 0.002 7.13
-22.358
5a
156.967 129 190.794 285.351 320.736 29.648 11 0.002 7.648 -24.788
5b
155.618 129 188.501 284.002 319.387 30.997 11 0.001 8.997 -23.439
Externalizing Behaviors POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
Model

Deviance
Pearson
Comparison to baseline
AIC
BIC
Value
df
!AIC
!BIC
"2
!"2 !df p
1
195.356 140 159.418 460.875 463.824
- 2
174.157 133 147.884 453.676 477.266 21.199 7 0.003 7.199 -13.442
3
174.112 132 147.561 455.631 482.17 21.244 8 0.007 5.244 -18.346
4a
174.108 131 147.676 457.628 487.115 21.248 9 0.012 3.247 -23.291
4b
174.069 131 147.838 457.588 487.076 21.287 9 0.011 3.287 -23.252
4c
174.067 130 147.925 459.586 492.023 21.289 10 0.019 1.289 -28.199
5a
173.256 129 147.651 460.775 496.16 22.1
11 0.024 0.1
-32.336
5b
170.035 129 146.447 457.554 492.939 25.321 11 0.008 3.321 -29.115
Internalizing Symptoms POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
Model

Comparison to previous model
!Pseudo R
0.065
0.071
0.074
0.076
0.078
0.079
0.082

2

2

!df
11.639 7
1.176 1
0.498 1
0.757 1
1.251 2
0.069 1
0.619 1
!"

p

!AIC

!BIC

!Pseudo R
0.113 -2.332 -23.002 0.065
0.278 -3.156 -26.775 0.007
0.480 -1.502 -4.451 0.003
0.384 -1.242 -4.191 0.005
0.535 -2.749 -8.647 0.008
0.793 -1.931 -4.879 0.000
0.431 -1.381 -4.329 0.004

2

!Pseudo R 2
0.111
0.118
0.137
0.127
0.145
0.159
0.166

!"2
20.732
1.235
3.573
1.726
5.163
2.518
3.867

Comparison to previous model
!df p
!AIC
!BIC !Pseudo R 2
- 7 0.004 6.732 -13.909 0.111
1 0.266 5.967 -17.623 0.007
1 0.059 1.573 -1.376 0.022
1 0.189 -0.275 -3.223 0.010
2 0.076 1.163 -4.735 0.031
1 0.113 0.518 -2.43
0.016
1 0.049 1.867 -1.081 0.024

!Pseudo R 2
0.109
0.109
0.109
0.109
0.109
0.113
0.130

!"2
21.199
0.045
0.004
0.043
0.045
0.811
4.032

Comparison to previous model
!df p
!AIC
!BIC !Pseudo R 2
- 7 0.003 7.199 -13.442 0.109
1 0.832 5.244 -18.346 0.000
1 0.950 -1.997 -4.945 0.000
1 0.836 -1.957 -4.906 0.000
2 0.978 -3.955 -9.853 0.000
1 0.368 -1.189 -4.137 0.005
1 0.045 2.032 -0.916 0.023
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Phi Coefficient
1.661
1.525
1.517
1.527
1.536
1.546
1.554
1.542

Phi Coefficient
1.617
1.442
1.451
1.435
1.444
1.429
1.479
1.461

Phi Coefficient
1.139
1.112
1.118
1.127
1.129
1.138
1.145
1.135

√"

1.289
1.235
1.232
1.236
1.239
1.243
1.246
1.242

√"

1.272
1.201
1.204
1.198
1.202
1.195
1.216
1.209

√"

1.067
1.054
1.057
1.062
1.062
1.067
1.070
1.065

Overdisperse
d Deviance
139.280
135.956
135.339
134.484
133.900
133.077
132.681
132.722

Poisson Deviance vs
Overdisperesed Poisson
40.237
31.922
31.363
31.720
32.045
32.374
32.701
32.110

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Overdisperse
d Deviance
146.753
138.126
136.709
134.474
135.586
133.424
129.069
128.735

Poisson Deviance vs
Overdisperesed Poisson
39.862
27.757
27.939
26.601
27.336
26.061
27.898
26.883

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Overdisperse
d Deviance
183.072
165.160
164.676
163.983
163.857
163.180
161.944
159.585

Poisson Deviance vs
Overdisperesed Poisson
12.284
8.997
9.436
10.125
10.212
10.887
11.312
10.450

0.000
0.003
0.002
0.001
0.001
0.001
0.001
0.001

p

p

p

For placement disruptions, none of the models provided a significantly better fit than the
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baseline model, nor did they provide better fit than the model in which they were directly nested.
Further, the comparison of the deviance with the overdispersion scaling factor to the deviance
without it suggested that the Overdispersed Poisson is a better fit for this outcome. Since the
Overdispersed Poisson involves increasing the standard errors, thereby reducing t values and
increasing p values, the conclusion regarding the already non-significant results would not
change with the addition of the scaling parameter.
Next, a Negative Binomial Regression was conducted to compare the results of this test with
the Overdispersed Poisson Regression. The results in Table 10 include Deviance values and
degrees of freedom, AIC, BIC, a comparison of deviance to the Poisson Regression model and
the associated p value, and a comparison to the Overdispersed Poisson Regression with changes
in AIC, BIC, and the preferred model based on these comparisons.
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Table 10. Negative Binomial Results-Negative Placement Disruptions

Deviance
Model

Value

df

AIC

BIC

Poisson
Deviance vs
negative
binomial
130.41
122.35
121.41
121.19
120.85
120.66
120.59
120.10

Sig (PD vs.
!AIC from PD !BIC from PD
NB)

1
49.11 140 577.64 580.58
0.000
36.90
2
45.53 133 588.05 611.64
0.000
44.98
3
45.29 132 589.82 616.36
0.000
45.92
4a
45.01 131 591.54 621.03
0.000
46.14
4b
45.10 131 591.63 621.12
0.000
46.49
4c
44.80 130 593.32 625.76
0.000
46.68
5a
44.79 129 595.32 630.71
0.000
46.74
5b
44.73 129 595.26 630.65
0.000
47.23
Placement Disruptions NEGBIN
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
Deviance
Model
1
2
3

Value

df

AIC

BIC

36.92
44.98
45.92
46.14
46.49
46.68
46.74
47.24

Poisson
Deviance vs Sig (PD vs.
!AIC from PD !BIC from PD
negative
NB)
61
binomial

125.00 140 276.68 279.63 61.62
111.84 133 277.52 301.11 54.04
111.15 132 278.83 305.37 53.50

0.000
0.000
0.000

-16.32
-8.74
-8.20

-16.32
-8.74
-8.20

Better Model
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson

Better Model
Negative Binomial
Negative Binomial
Negative Binomial

While the Negative Binomial Regression provides a better fit than the standard Poisson
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Regression, comparisons of AIC and BIC suggest that the Overdispersed Poisson Regression is
the best fit for this outcome.
Next, the same procedure was applied to externalizing symptoms as an outcome. The results
of these regressions are outlined in Table 11.
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5b
164.832 129 198.969 548.026 583.411 14.685 11 .197 -7.286 -39.751 0.082
Placement Disruptions POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion

0.619

1

0.431 -1.381 -4.329

0.004

1.542

1.242 132.722

32.110

0.000
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Table 11. Poisson Regression Results-Externalizing Behaviors
Deviance
Pearson
Comparison to baseline
AIC
BIC
Value
df
!AIC
!BIC
"2
!"2 !df p
1
186.615 140 226.384 292.999 295.948
- 2
165.883 133 191.824 286.267 309.857 20.732 7 0.004 6.732 -13.909
3
164.648 132 191.466 287.032 313.571 21.967 8 0.005 5.967 -17.623
4a
161.075 131 187.955 285.459 314.947 25.54 9 0.002 7.54
-18.999
4b
162.922 131 189.147 287.307 316.794 23.693 9 0.005 5.692 -20.846
4c
159.485 130 185.744 285.869 318.306 27.13 10 0.002 7.13
-22.358
5a
156.967 129 190.794 285.351 320.736 29.648 11 0.002 7.648 -24.788
5b
155.618 129 188.501 284.002 319.387 30.997 11 0.001 8.997 -23.439
Externalizing Behaviors POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
Model

Deviance
Pearson
Comparison to baseline
AIC
BIC
Value
df
!AIC
!BIC
"2
!"2 !df p
1
195.356 140 159.418 460.875 463.824
- 2
174.157 133 147.884 453.676 477.266 21.199 7 0.003 7.199 -13.442
3
174.112 132 147.561 455.631 482.17 21.244 8 0.007 5.244 -18.346
4a
174.108 131 147.676 457.628 487.115 21.248 9 0.012 3.247 -23.291
4b
174.069 131 147.838 457.588 487.076 21.287 9 0.011 3.287 -23.252
4c
174.067 130 147.925 459.586 492.023 21.289 10 0.019 1.289 -28.199
5a
173.256 129 147.651 460.775 496.16 22.1
11 0.024 0.1
-32.336
5b
170.035 129 146.447 457.554 492.939 25.321 11 0.008 3.321 -29.115
Internalizing Symptoms POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
Model

!Pseudo R 2
0.111
0.118
0.137
0.127
0.145
0.159
0.166

!"2
20.732
1.235
3.573
1.726
5.163
2.518
3.867

Comparison to previous model
!df p
!AIC
!BIC !Pseudo R 2
- 7 0.004 6.732 -13.909 0.111
1 0.266 5.967 -17.623 0.007
1 0.059 1.573 -1.376 0.022
1 0.189 -0.275 -3.223 0.010
2 0.076 1.163 -4.735 0.031
1 0.113 0.518 -2.43
0.016
1 0.049 1.867 -1.081 0.024

!Pseudo R 2
0.109
0.109
0.109
0.109
0.109
0.113
0.130

!"2
21.199
0.045
0.004
0.043
0.045
0.811
4.032

Comparison to previous model
!df p
!AIC
!BIC !Pseudo R 2
- 7 0.003 7.199 -13.442 0.109
1 0.832 5.244 -18.346 0.000
1 0.950 -1.997 -4.945 0.000
1 0.836 -1.957 -4.906 0.000
2 0.978 -3.955 -9.853 0.000
1 0.368 -1.189 -4.137 0.005
1 0.045 2.032 -0.916 0.023
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Phi Coefficient
1.617
1.442
1.451
1.435
1.444
1.429
1.479
1.461

Phi Coefficient
1.139
1.112
1.118
1.127
1.129
1.138
1.145
1.135

√"

1.272
1.201
1.204
1.198
1.202
1.195
1.216
1.209

√"

1.067
1.054
1.057
1.062
1.062
1.067
1.070
1.065

Overdisperse
d Deviance
146.753
138.126
136.709
134.474
135.586
133.424
129.069
128.735

Poisson Deviance vs
Overdisperesed Poisson
39.862
27.757
27.939
26.601
27.336
26.061
27.898
26.883

Overdisperse
d Deviance
183.072
165.160
164.676
163.983
163.857
163.180
161.944
159.585

Poisson Deviance vs
Overdisperesed Poisson
12.284
8.997
9.436
10.125
10.212
10.887
11.312
10.450

p
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

p
0.000
0.003
0.002
0.001
0.001
0.001
0.001
0.001
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In this case, models 2-5b were all significantly better fitting than the baseline model, and
models 2 (Dpseudo R2=0.11, p=.004) and 5b (Dpseudo R2=0.02, p=.049) were both significantly
different from the previous model in which they were nested. Because of these significant
differences, specific parameter estimates could be examined. Model 2, which included the
covariates only, suggested that gender (ß=0.72, p=.004), multi-ethnic identity (ß=-1.67, p=.013),
and age (ß=0.181, p=.009) were all significantly associated with externalizing behaviors.
Specifically, being male was associated with a 105% increase in externalizing behaviors,
identifying as multi-ethnic was associated with an 81.1% decrease in externalizing behaviors
compared to identifying as Caucasian, and for each one-year increase in age, there was a 19.8%
increase in externalizing behaviors. These results stayed somewhat consistent in model 5b,
although the percentage increases decreased to 97.6%, 79.9%, and 17.2% respectively. In model
5b, the interaction term also significantly contributed to the model (ß=-0.293, p=.046). To further
examine the effects of the moderator, this interaction was probed using a simple slopes diagram
shown in Figure 21.
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Figure 21. Simple Slopes Plot Created from Poisson Regression-Externalizing Behaviors

65

The simple slopes plot suggests that the level of average support that someone gets does not
impact the number of externalizing behaviors they display when their average satisfaction with
the people giving them support is low. When satisfaction is high, however, externalizing
behaviors tend to decrease on average with increasing levels of support.
The comparison of the standard Poisson Regression to the Overdispersed Poisson Regression
suggests that the Overdispersed Poisson Regression provides a better overall fit. The addition of
the overdispersed Poisson scaling parameter to each of the standard errors of the parameter
estimates reduces the t values so that gender (p=.641), ethnicity (p=.272), and the isolation
interaction term (p=.841) are no longer significant. Next, the Negative Binomial Regression was
run, and results are included in Table 12.

4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note.
information
criterion BIC=Bayesian
Table
12. AIC=Akaike
Negative Binomial
Results-Externalizing
Behaviors information criterion
Deviance
Model

Value

df

AIC

BIC

Poisson
Deviance vs Sig (PD vs.
!AIC from PD !BIC from PD
negative
NB)
binomial

1
125.00 140 276.68 279.63 61.62
0.000
-16.32
2
111.84 133 277.52 301.11 54.04
0.000
-8.74
3
111.15 132 278.83 305.37 53.50
0.000
-8.20
4a
108.91 131 278.60 308.08 52.16
0.000
-6.86
4b
109.39 131 279.08 308.57 53.53
0.000
-8.23
4c
107.42 130 279.10 311.54 52.07
0.000
-6.77
5a
106.79 129 280.47 315.85 50.18
0.000
-4.88
5b
105.77 129 279.45 314.84 49.85
0.000
-4.55
Externalizing Behaviors NEGBIN
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
Deviance

66

-16.32
-8.74
-8.20
-6.86
-8.23
-6.77
-4.88
-4.55

Better Model
Negative Binomial
Negative Binomial
Negative Binomial
Negative Binomial
Negative Binomial
Negative Binomial
Negative Binomial
Negative Binomial

Poisson
Deviance vs Sig (PD
66 vs. !AIC from PD !BIC from PD
Model
AIC
BIC
Better Model
Value df
negative
NB)
binomial
1
97.43 140 485.02 487.97 97.92
0.000
24.15
24.15 Overdispersed Poisson
2
88.77 133 490.36 513.95 85.39
0.000
36.68
36.68 Overdispersed Poisson

As displayed in Table 12, the Negative Binomial Regression not only performs
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significantly better than the standard Poisson Regression across all models in terms of model fit,
but it also performs better than the Overdispersed Poisson Regression according to AIC and BIC
metrics. Because of this, the Negative Binomial Regression is the preferred method. Parameter
estimates for the negative binomial model are included in Table 13.
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Table 13. Parameter Estimates for Negative Binomial Regression-Externalizing Behaviors
Parameter

B

Intercept
Male
Female
African American
Latino
Multi-Ethnic
Caucasian
No Physical Abuse
Physical Abuse
No Sexual Abuse
Sexual Abuse
Age
Network Size
Social Support
Relationship Satisfaction
Isolation Interaction

-0.309
0.677
0a
-0.538
-0.769
-1.568
0a
-0.223
0a
-0.09
0a
0.165
0.029
-0.25
0.222
-0.243

Std. Error
0.7979
0.3191
.
0.5548
0.6861
0.8171
.
0.3644
.
0.5755
.
0.0937
0.0254
0.1889
0.1876
0.1901

95% Wald Confidence Interval
Lower
Upper
-1.872
1.255
0.051
1.302
.
.
-1.626
0.549
-2.114
0.576
-3.17
0.033
.
.
-0.938
0.491
.
.
-1.218
1.038
.
.
-0.019
0.348
-0.021
0.078
-0.621
0.12
-0.145
0.59
-0.616
0.13

Hypothesis Test
Wald Chi-Square df Sig.
0.15
1 0.699
4.498
1 0.034
.
. .
0.941
1 0.332
1.257
1 0.262
3.683
1 0.055
.
. .
0.376
1 0.54
.
. .
0.024
1 0.876
.
. .
3.097
1 0.078
1.266
1 0.261
1.758
1 0.185
1.405
1 0.236
1.633
1 0.201
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Exp(B)
0.735
1.968
1
0.584
0.463
0.208
1
0.8
1
0.914
1
1.179
1.029
0.778
1.249
0.784
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95% Wald Confidence Interval for Exp(B)
Lower
Upper
0.154
3.509
1.053
3.678
.
.
0.197
1.732
0.121
1.778
0.042
1.034
.
.
0.392
1.634
.
.
0.296
2.825
.
.
0.981
1.417
0.979
1.081
0.538
1.127
0.865
1.804
0.54
1.138
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In the Negative Binomial Regression, gender (ß=0.677, p=.034) was the only variable that
significantly contributed to the model. Specifically, being male was associated with a 96.8%
increase in externalizing behaviors.
Finally, the previous methods were applied using internalizing symptoms as an outcome. The
results are listed in Table 14.
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5b
155.618 129 188.501 284.002 319.387 30.997 11 0.001 8.997
Externalizing Behaviors POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion

-23.439 0.166

3.867

1

0.049 1.867

-1.081

0.024

1.461

1.209 128.735

26.883

0.000
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Table 14. Poisson Regression Results-Internalizing Symptoms
Deviance
Pearson
Comparison to baseline
AIC
BIC
2
2
Value
df
!df p
!AIC
!BIC
"
!"
1
195.356 140 159.418 460.875 463.824
- 2
174.157 133 147.884 453.676 477.266 21.199 7 0.003 7.199 -13.442
3
174.112 132 147.561 455.631 482.17 21.244 8 0.007 5.244 -18.346
4a
174.108 131 147.676 457.628 487.115 21.248 9 0.012 3.247 -23.291
4b
174.069 131 147.838 457.588 487.076 21.287 9 0.011 3.287 -23.252
4c
174.067 130 147.925 459.586 492.023 21.289 10 0.019 1.289 -28.199
5a
173.256 129 147.651 460.775 496.16 22.1
11 0.024 0.1
-32.336
5b
170.035 129 146.447 457.554 492.939 25.321 11 0.008 3.321 -29.115
Internalizing Symptoms POISSON
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
Model

!Pseudo R
0.109
0.109
0.109
0.109
0.109
0.113
0.130

2

2

!"
21.199
0.045
0.004
0.043
0.045
0.811
4.032

Comparison to previous model
!df p
!AIC
!BIC !Pseudo R 2
- 7 0.003 7.199 -13.442 0.109
1 0.832 5.244 -18.346 0.000
1 0.950 -1.997 -4.945 0.000
1 0.836 -1.957 -4.906 0.000
2 0.978 -3.955 -9.853 0.000
1 0.368 -1.189 -4.137 0.005
1 0.045 2.032 -0.916 0.023
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Phi Coefficient
1.139
1.112
1.118
1.127
1.129
1.138
1.145
1.135

√"

1.067
1.054
1.057
1.062
1.062
1.067
1.070
1.065

Overdisperse
d Deviance
183.072
165.160
164.676
163.983
163.857
163.180
161.944
159.585

Poisson Deviance vs
Overdisperesed Poisson
12.284
8.997
9.436
10.125
10.212
10.887
11.312
10.450

p
0.000
0.003
0.002
0.001
0.001
0.001
0.001
0.001
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As with externalizing behaviors, models 2-5b were all significantly different from the
baseline model for internalizing symptoms, and models 2 (Dpseudo R2=0.11, p=.003) and 5b
(Dpseudo R2=0.02, p=.045) were both significantly different from the models in which they were
nested. Because of these significant differences, parameter estimates could be examined. These
are included in Table 15. In model 2, gender (ß=-0.35, p=.014) and physical abuse (ß=-0.50,
p<.001) were significantly associated with internalizing symptoms. Specifically, being female
was associated with a 29.4% increase in internalizing symptoms, and having been physically
abused was associated with a 39.2% increase in internalizing symptoms. In model 5b, the effect
sizes decrease slightly, to 29.0% and 38% respectively, but both gender and physical abuse
remain significant as predictors in the model. The isolation interaction term also significantly
contributes to the model (ß=-0.163, p=.044). To better understand this moderation effect, a
simple slopes graph was created, and the results are shown in Figure 22.
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Table 15. Parameter Estimates for Overdispersed Poisson Regression-Internalizing Symptoms
Parameter

B

Intercept
Male
Female
African American
Latino
Multi-Ethnic
Caucasian
No Physical Abuse
Physical Abuse
No Sexual Abuse
Sexual Abuse
Age
Network Size
Social Support
Relationship Satisfaction
Isolation Interaction

0.96
-0.34
-0.28
-0.11
-0.35
-0.48
0.18
0.05
0.00
-0.01
0.02
-0.16

Std. Error
0.35
0.14
.
0.24
0.28
0.33
.
0.15
.
0.23
.
0.04
0.01
0.08
0.08
0.08

95% Wald Confidence Interval
Lower
Upper
0.28
1.63
-0.62
-0.06
.
.
-0.76
0.20
-0.67
0.45
-1.00
0.31
.
.
-0.77
-0.18
.
.
-0.27
0.63
.
.
-0.03
0.12
-0.02
0.03
-0.17
0.15
-0.14
0.18
-0.32
0.00

Hypothesis Test
Wald Chi-Square df Sig.
7.60
1 0.01
5.68
1 0.02
.
. .
1.34
1 0.25
0.15
1 0.70
1.07
1 0.30
.
. .
10.10
1 0.00
.
. .
0.59
1 0.44
.
. .
1.62
1 0.20
0.14
1 0.71
0.03
1 0.87
0.06
1 0.80
4.04
1 0.04
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Exp(B) 95% Wald Confidence Interval for Exp(B)
Lower
Upper
2.60
1.32
5.12
0.71
0.54
0.94
.
.
0.75
0.47
1.22
0.90
0.51
1.57
0.71
0.37
1.36
.
.
0.62
0.46
0.83
.
.
1.19
0.76
1.87
.
.
1.05
0.97
1.13
1.00
0.98
1.03
0.99
0.84
1.16
1.02
0.87
1.20
0.85
0.72
1.00

Overdispersed
ODP SE ODP t ODP p
Scaling Parameter
1.14
0.39
2.43 0.02
1.14
0.16
-2.10 0.04
1.14
1.14
1.14

0.28
0.32
0.38

-1.02 0.31
-0.34 0.74
-0.91 0.36

1.14

0.17

-2.80 0.01

1.14

0.26

0.68

0.50

1.14
1.14
1.14
1.14
1.14

0.04
0.01
0.09
0.09
0.09

1.11
0.32
-0.15
0.23
-1.77

0.27
0.75
0.88
0.82
0.08

Figure 22. Simple Slopes Plot Created from Poisson Regression-Internalizing Symptoms
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In this case, the simple slopes diagram seems to suggest that internalizing symptoms decrease
with increasing levels of support when satisfaction is high, but that they actually increase with
increasing levels of support when satisfaction is low.
Applying the Overdispersed Poisson scaling parameter to the standard errors from model 5b
of the Poisson Regression, the model parameters do change somewhat. While gender (p=.036)
and physical abuse (p=.005) are still significant predictors, the isolation interaction no longer
significantly contributes to the model (p=.077).
Like with the analysis with placement disruptions as an outcome, the Negative Binomial
Regression provided better model fit than the standard Poisson Regression, but not than the
Overdispersed Poisson Regression based on AIC and BIC (see Table 16). For this reason, the
Overdispersed Poisson Regression is the preferred model.
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4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Table
16. Negative
Binomial
Results-Internalizing
Symptoms information criterion
Note.
AIC=Akaike
information
criterion BIC=Bayesian
Deviance
Model

Value

df

AIC

BIC

Poisson
Deviance vs Sig (PD vs.
!AIC from PD !BIC from PD
negative
NB)
binomial
97.92
0.000
24.15
24.15
85.39
0.000
36.68
36.68
85.40
0.000
36.67
36.67
85.42
0.000
36.65
36.65
85.38
0.000
36.70
36.69
85.40
0.000
36.67
36.67
84.92
0.000
37.15
37.15
82.95
0.000
39.13
39.12

1
97.43 140 485.02 487.97
2
88.77 133 490.36 513.95
3
88.71 132 492.30 518.84
4a
88.69 131 494.28 523.77
4b
88.69 131 494.28 523.77
4c
88.66 130 496.25 528.69
5a
88.34 129 497.93 533.31
5b
87.09 129 496.68 532.06
Internalizing Symptoms NEGBIN
1 Intercept only
2 Covariates (gender, ethnicity, indicators of abuse, age)
3 Covariates (gender, ethnicity, indicators of abuse, age, network size)
4a Support
4b Satisfaction
4c Support and Satisfaction
5a Traditional Interaction
5b Isolation Interaction
Note. AIC=Akaike information criterion BIC=Bayesian information criterion
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Better Model
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson
Overdispersed Poisson

Power Analyses
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After running all analyses, post-hoc power analyses were conducted using G*Power 3.1
(Faul, Erdfelder, Buchner, & Lang, 2009). This software allows for calculation of power for
many different statistical tests. To calculate the achieved power of the OLS regression, the F test
calculator for the linear multiple regression was used for the whole model (i.e., R2 deviation from
zero) then for the predictors (i.e., R2 increase). A power analysis using the z test calculator was
then conducted for the Poisson Regression.
Table 17 summarizes the calculated effect sizes for each OLS regression model as well as the
achieved power of the total models with all twelve predictors included. The minimum effect size
detected in these models was with negative placement disruptions as an outcome with the
traditional interaction term in the model (f2=.066). Using this effect size and all of the same other
criteria in an a-priori power analysis, the minimum sample size to achieve power of 0.80 is 274,
and it is 403 to achieve power of 0.95. The maximum effect size was with internalizing
symptoms as an outcome and using the isolation interaction term (f2=0.19). Using this effect size,
the minimum sample size needed to achieve power of 0.80 is 103, and it is 147 to achieve power
of 0.95. This suggests that the present study may have been sufficiently powered to determine
effect sizes of the total model when they are on the higher end, as they were with internalizing
symptoms using the traditional interaction term (f2=0.174) and the isolation interaction term
(f2=0.190). It was not, however, sufficiently powered to detect effect sizes on the lower end. If
the true effect size of any of the models was actually closer to an f2 value of 0.06, there may have
been Type II errors, i.e., the null hypotheses were not rejected when they should have been.
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Table 17. Post-hoc Power Analyses of OLS Regression Models-Total Model
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Analysis
Effect size f2
Power (1-!)
Placements-Traditional Interaction
0.066
0.433
Placements-Isolation Interaction
0.107
0.686
Externalizing-Traditional Interaction 0.107
0.686
Externalizing-Isolation Interaction
0.122
0.756
Internalizing-Traditional Interaction
0.174
0.912
Internalizing-Isolation Interaction
0.19
0.939
Tails=2, "=.05, sample size=141, Number of predictors=12

Table 18 summarizes the power of the interaction terms to predict each outcome above and
beyond the covariates and the main effects based on the achieved effect sizes. The minimum
effect size was when examining internalizing symptoms as an outcome using the traditional
interaction term (f2=.002). Using this effect size in an a-priori power analysis, the minimum
sample needed to achieve power of 0.80 would be 3927, and it would be 6500 to achieve power
of 0.95. The maximum effect size was when examining externalizing symptoms as an outcome
with the isolation interaction term (f2=0.024). A-priori power analysis with this effect size
suggests that at least 330 participants would be needed to achieve power of 0.80, and 544
participants would be needed to achieve power of 0.95. This suggests that the present study was
likely not sufficiently powered to detect the effects of specific predictors above and beyond
covariates.
Table 18. Post-hoc Power Analyses of OLS Regression Models-R2 Increase
Analysis
Effect size f2
Power (1-!)
Placements-Traditional Interaction
0.003
0.099
Placements-Isolation Interaction
0.011
0.237
Externalizing-Traditional Interaction 0.011
0.237
Externalizing-Isolation Interaction
0.024
0.44
Internalizing-Traditional Interaction
0.002
0.082
Internalizing-Isolation Interaction
0.015
0.307
Tails=2, "=.05, sample size=141, Tested predictors=1, Total predictors=12
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Table 19 lists the effect sizes as well as the achieved power of the Poisson regression models.
The minimum effect size (i.e., Exp(b1) closest to 1.0) was when examining placement
disruptions as an outcome using the traditional interaction term (Exp(b1)=0.98). Using this effect
size as well as its associated base rate and the R2 of the covariates and main effects, a priori
power analysis suggests that 10930 participants would be needed to achieve power of 0.80, and
18095 participants would be needed to achieve power of 0.95. The maximum effect size was
when examining externalizing symptoms as an outcome using the traditional interaction term
(Exp(b1)=0.776). Using this effect size in an a priori power analysis suggests that 165
participants would be necessary to achieve power of 0.80, and 273 participants would be
necessary to achieve power of 0.95. It is not likely important to detect an effect size of
Exp(b1)=0.98, and it is likely not feasible to collect data from 18,000 youth in the child welfare
system in Illinois. It would, however, be important to detect an effect size of Exp(b1)=0.776.
While the present study is not quite sufficiently powered to detect this effect, it is close. Future
studies with larger sample sizes may reveal patterns using Poisson Regressions that were not
uncovered in this study.
Table 19. Post-hoc Power Analyses of Poisson Regression Models
Analysis
Exp(!1)
Base rate exp(!0) R2 Other X Power (1-!)
Placements-Traditional Interaction
0.98
1.908
0.078
0.062
Placements-Isolation Interaction
0.947
1.857
0.079
0.135
Externalizing-Traditional Interaction 0.776
0.853
0.159
0.736
Externalizing-Isolation Interaction
0.784
0.735
0.159
0.635
Internalizing-Traditional Interaction
0.922
2.817
0.109
0.334
Internalizing-Isolation Interaction
0.849
2.598
0.113
0.844
Tails=2, "=.05, sample size=141, Mean exposure=1, X distribution=Normal, X parm #=0, X parm $=1

CHAPTER V
DISCUSSION
The purpose of this study was to examine the impact of social support on youth in the child
welfare system and explore possible interactions between social support and relationship
satisfaction. The study examined multiple ways of calculating the interaction between social
support and satisfaction as well as multiple methods for analyzing the outcome variables. The
results supported some, but not all, of the original hypotheses. Results of this study suggest that
further exploration of the isolation interaction term may be worthwhile, as this method of
calculation may have some merit in certain contexts and when specific hypotheses are being
explored. The study examined three main predictors and three main outcomes. A discussion of
the results related to these predictors, network size, received social support, and relationship
satisfaction, and the outcomes, placement disruptions, externalizing behaviors, and internalizing
symptoms, are outlined below. Next, the two methods for calculating the interaction term are
compared. Finally, limitations and directions for future study are outlined.
Network Size
A one-way ANOVA was conducted to test the hypothesis that ethnicity and network size
were related, and results did not suggest that there is a significant difference across ethnicities in
terms of social support network size. The studies that suggested the effect of ethnicity on
network size would exist (Gaylord-Harden et al., 2007; Pallock & Lamborn, 2006; Nelson, 2013;
Taylor et al., 2013) were not conducted exclusively with youth in the child welfare system, and
78

this analysis suggests that these trends may not apply to child welfare-involved populations.
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Children in the child welfare system are more often part of separated and estranged families or
families with less support to begin with. Variation in network size and variation across racial and
ethnic lines may therefore be smaller.
Results of the Pearson Correlation that examined the association between age and network
size were also not significant. In this case, it may be range restriction that is causing the lack of a
significant effect. The sample only included youth ages 8-14, which is a small portion of
childhood, let alone the entire lifespan. It is possible that extending the range would reveal
significant effects in this analysis.
Received Social Support
Physical abuse is associated with lower levels of social support at the bivariate level. It is
somewhat perplexing that lower levels of social support are associated with the presence of
abuse. It is possible that kin social support is more common in families that are tightly knit,
while physical abuse is less common in these types of families. Examining family cohesion as a
mediator of the relationship between social support and physical abuse may be worth examining
in future work. It may also be the case that extended family members are less likely to want to
involve themselves in families where violence is present. Instead of physical abuse predicting
lower levels of social support, it could be that violence or aggression in the home is associated
with both lower extended kin involvement and physical abuse.
At the bivariate level, the two measures of social support, average kin involvement and
network size, were significantly associated with each other. This suggests that, as the size of
one’s social network increases, the average level of engagement from one’s kin also increases.
This is important because it suggests that diligent efforts to be expansive in one’s search for
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family will likely turn up more supportive relatives. Often, the child welfare system is spartan in
its efforts to locate and engage extended social supports.
When examining social support at the individual level, results suggested that social support
was generally unrelated across relatives, with the exception of significant positive correlations
between relative 1 and 2 and between relatives 4 and 6 and negative correlations between
relatives 3 and 6. These three were the only comparisons out of the fourteen that could be made
(one could not be computed) that were significant. This along with the inconsistent patterns
among correlations suggests that received social support tends to vary within participants. With
the exception of the isolation interaction term, attention was not given to social support at the
individual level as suggested by Pierce et al. (1991). Instead, social support was analyzed
globally as an average of support across relatives. This may have been part of the reason that
significant results were not found. Kaul & Lakey (2003) suggested that perceived support is
more important than received support. In this study, there are only measures of received support
and relationship satisfaction. As it is typically defined, perceived support was omitted from the
study. More significant effects may have appeared if information about the frequency of support
had been included. In this case, the analyses only examined binary dimensions of support. It may
have been helpful to know whether each type of support was provided daily, weekly, monthly, or
yearly, for example. Finally, the decision to treat “possible involvement” on the KILE as “no
involvement” may have reduced the likelihood of a significant finding. It is possible that
including all possible involvement as involvement would have produced significant effects.
Relationship Satisfaction
The results of the independent samples t-test comparing mean relationship satisfaction across
gender were not significant. Past literature seems to suggest that females are more satisfied with
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their relationships in general than males, but these studies have been conducted with youth in the
general population and not with those in the child welfare system. Gender is also typically
utilized as a moderator in these studies, and these studies suggest that gender moderates the
relationship between perceived support and negative outcomes. It is possible that the results of
past studies are not generalizable to child welfare populations, and there may be something
unique about the way males and females in the child welfare system view the relationships that
they have with family members.
Bivariate correlations also suggested that physical abuse is associated with lower levels of
relationship satisfaction. It would seem to make sense that being the victim of abuse would
change one’s perception of the relationships they have with others in their kin network. It may
also be that children who experience physical abuse may be distinct from other children in terms
of the family system dynamics. It appears that more attention should be paid in future research
to the potentially unique family structures and systems of children who experience physical
abuse.
In terms of examining associations of relationship satisfaction across relatives at the
individual level, unlike with received support, relationship satisfaction was significantly
positively correlated across eight of the thirteen comparisons that could be made (two could not
be computed). This suggests that those who rate relationship satisfaction highly tend to do so
consistently across all individuals that they rate, and those who rate relationship satisfaction
lower also remain consistent across individuals. Interestingly, relationship satisfaction and social
support were not related at the global level when comparing average support to average
satisfaction, nor were any of the specific comparisons within relatives significantly correlated
with one another. This suggests that relationship satisfaction and social support are not related to

one another in this sample, and children are not necessarily more satisfied with those who
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provide more support, nor does satisfaction decrease as support decreases.
Like with social support, one potential limitation of the way relationship satisfaction was
analyzed was that it was examined as an average across individuals. It is possible that the
examination of significant positive relationships could lead to more significant results. It is also
possible that youth in the child welfare system rate relationship satisfaction highly to protect
themselves or the individuals they are rating. Each of the participants in this study had been
recently removed from the homes of their biological parents, often because of abuse or neglect. It
may be the case that these children rated their other caregivers highly to protect themselves from
losing contact with those individuals as well.
Placement Disruptions
Associations with the Covariates
At the bivariate level, age was significantly associated with negative placement disruptions
such that as age increases, the number of negative placement disruptions also increases on
average. This finding is supported by the literature, as the number of placements often does
increase with age, and older children tend to experience placement disruptions more often than
younger children.
Network size did not predict placement stability at the bivariate or multivariate level. It is
possible that a “quality over quantity” relationship exists in this case, and having a high number
of mediocre relationships may not be as important as having a lower number of high-quality
relationships. Further analyses would be needed to confirm that examining quality of
relationships is preferable to examining quantity. Alternatively, it could be that having a large
number of individuals in one’s network buffers against negative outcomes but also provides

multiple options for future placements. This could water down the effect, as large networks
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would reduce the number of “bad” placement disruptions but may increase the number of
placement disruptions overall.
Associations with the Main Effects
Social support did not predict placement stability at the bivariate or the multivariate levels.
Like with network size, it is possible that having high support on average across individuals in
one’s network has little to do with preventing negative placement disruptions. Also like with
network size, it is possible that having a number of individuals who are highly involved in a
child’s life means there are multiple options for placements.
Associations with the Interaction Term
OLS Regression analysis suggested that relationship satisfaction did not moderate the
relationship between social support and placement disruptions, although analysis of the residuals
suggested that the assumptions of OLS Regression were violated, so different analytic techniques
were used to further examine this analysis. Specifically, the assumptions of homoscedasticity and
normal distribution of the residuals was violated. It is also possible that treating the number of
negative placement disruptions as a continuous variable may be incorrect, as it could also be
considered a count variable, suggesting that it follows a Poisson distribution.
Across all of the Poisson regression analyses that had placement disruptions as an outcome,
model fit was not significantly better than the intercept only model, suggesting that the variables
entered into the model did not have the ability to predict placement disruptions. The reasons for
this outcome not being significantly predicted are unclear, as placement disruptions have been
found to be significantly predicted by the variables in these models in past studies. It is possible
that different analytic techniques could provide more information. For example, instead of

treating placement disruptions as a continuous variable or count variable, it may be best to use
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hazards ratios to predict time to placement disruption. Social support might not prevent a
disruption but might delay it in time. Examining time to disruption instead of number of
disruptions may be more appropriate if this were the case.
Externalizing Behaviors
Associations with the Covariates
Network size did not predict externalizing behaviors at the bivariate or multivariate level. It
does not seem to be the case that a reduction in externalizing behaviors would be expected with
an increase in individuals in one’s network.
In the Poisson regression analysis, age significantly contributed to the model that predicted
externalizing behaviors. In particular, there were 19.8% more actionable items on the CANS for
each one-year increase in age that a participant had. This finding is counter to what is typically
seen in the literature; often, younger children are more likely to act out, while older children are
more likely to internalize as a reaction to negative life events. It is important to note that the
CANS items that correspond with externalizing behaviors may be more common in older
children. For example, delinquency and sexual aggression are not often items that are marked for
younger children, and the inclusion of these items may have led to these counter-intuitive results.
In the Poisson regression, gender was also associated with externalizing behaviors such that
being male was associated with a 105% increase in externalizing behaviors. This finding was
also seen in the Negative Binomial regression, in which being male was associated with a 96.8%
increase in externalizing behaviors. This finding does align with past literature, as males often
display more externalizing behaviors than females.

Multiethnic identity was associated with 81.1% fewer externalizing behaviors compared to
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Caucasian participants in the Poisson regression. In the Overdispersed Poisson and Negative
Binomial, which both provided better fit than the standard Poisson regression, the effect of
ethnicity on externalizing behaviors was no longer significant.
Associations with the Main Effects
At the bivariate level, a negative association between externalizing behaviors and social
support existed, suggesting that with higher levels of social support, externalizing behaviors are
lower on average. This effect did not appear in any of the multivariate analyses, however. It is
possible that the effects of the covariates and other main effects outweighed the effect of social
support when analyzing externalizing behaviors as an outcome.
Associations with the Interaction Term
OLS Regression analysis suggested that relationship satisfaction did not moderate the
relationship between social support and externalizing behaviors, although analysis of the
residuals suggested that the assumptions of OLS Regression were violated, so different analytic
techniques were used to further examine this hypothesis. Specifically, in this model, the residuals
were not normally distributed. Further, dichotomizing CANS items into actionable and nonactionable items increases the practical utility of the results of this study, and a Poisson
regression allows the outcome to be a count of actionable items.
In the Poisson Regression, models 5a (traditional interaction) and 5b (isolation interaction)
were both significantly better fits than the intercept only model, but only model 5b resulted in a
significantly better fit than the model in which it was previously nested, suggesting that its
predictive utility goes above and beyond that of the intercept, covariates, and main effects. In
particular, simple slopes suggested that average levels of externalizing behaviors do not change

as a function of social support when satisfaction is low. When satisfaction is high, however,
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higher levels of support are associated with fewer externalizing behaviors. This effect is not
exactly in line with the hypothesis, as the low satisfaction group appears to have similar levels of
externalizing behaviors to the high satisfaction high support group. Thus, as relationship
satisfaction increases and social support decreases on average, externalizing behaviors tend to
increase. It is possible that externalizing behaviors increase when there are more relatives who
are rated highly in terms of relationship satisfaction despite the fact that those relatives are not
providing social support. These relationships may appear more like “friendships” than caregiver
relationships, and having a higher number of relatives who have these types of relationships with
a child could increase externalizing behaviors. Incorporating other domains of the NRI, such as
relative power or nurturance for example, could uncover more details about these results.
It should be noted that the Overdispersed Poisson and the Negative Binomial both resulted in
better fits than the standard Poisson regression. In these regressions, neither of the interaction
terms were significant. Because of this, it is also possible that the interaction between
relationship satisfaction and social support when predicting externalizing behaviors does not
exist.
Internalizing Symptoms
Associations with the covariates
Network size did not predict internalizing behaviors at the bivariate or multivariate level. Like
with externalizing behaviors, more individuals in one’s network does not seem to be associated
with a reduction in symptoms.
In the Poisson regression, gender was significantly associated with internalizing symptoms
such that being female was associated with 29.4% more internalizing symptoms. This effect

remains significant even after applying the Overdispersed Poisson scaling parameter. This
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finding is supported by previous literature.
At the bivariate level, physical abuse was significantly associated with internalizing
symptoms such that the presence of physical abuse was associated with more internalizing
symptoms. This relationship also existed in multivariate analyses, and the results of the Poisson
regression suggested that being physically abused was associated with 39.2% more internalizing
symptoms. Even after the application of the Overdispersed Poisson scaling parameter, this effect
remained significant. This effect also exists in previous literature.
Associations with the Main Effects
Social support did not predict internalizing symptoms at the bivariate or multivariate level.
Having individuals in one’s network that have high levels of social support on average is not
associated with internalizing symptoms in the sample analyzed.
Relationship satisfaction did not significantly predict internalizing symptoms at the bivariate
or multivariate levels. It is possible that there is no association between how much someone is
satisfied with their relationships on average and their level of internalizing symptoms.
Associations with the Interaction Term
OLS Regression analysis suggested that relationship satisfaction did not moderate the
relationship between social support and internalizing symptoms. For this analysis, the residuals
did not suggest that the assumptions of OLS Regression were violated. Different analytic
techniques were used to further examine this analysis because of the practical utility of
examining actionable vs. non-actionable items on the CANS.
In the Poisson regression, models 5a and 5b were both significantly different from the
intercept only model, but only the model with the interaction term was significantly better than

the model in which it was nested, suggesting that only the isolation interaction term provides
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better fit above and beyond the intercept, covariates, and main effects, while the traditional
interaction term does not. Analysis of the simple slopes diagram suggests that internalizing
symptoms decrease on average as a function of social support when relationship satisfaction is
high, but these symptoms actually increase as a function of social support when satisfaction is
low. It is possible that increased involvement from individuals that someone does not have a
positive relationship with could be associated with more internalizing symptoms, and further
analyses should examine this relationship. As was seen with externalizing behaviors as an
outcome, it is also possible that relationships with kin that appear more as friendships than
caregiver relationships are associated with internalizing symptoms. The application of the
Overdispersed Poisson scaling parameter resulted in the interaction term no longer significantly
contributing to the model, so these results should be interpreted with caution.
Comparison of the Interaction Terms
It is notable that the traditional interaction was not significantly associated with anything at
the bivariate or multivariate level, while the isolation interaction term was associated with other
variables at the bivariate level and was a significant predictor in multiple models. This suggests
that the predictive utility of the isolation interaction term may outweigh that of the traditional
interaction term. As suggested by Pierce et al. (1991), examining relationships at the specific
level is more important than examining relationships globally. The fact that the traditional and
interaction terms do correlate with each other and share 64% of their variance indicates that these
two terms will often lead to similar results, but that they are not identical to one another. It is
important to carefully consider hypotheses before choosing to use one or the other. If someone is
looking at social support or relationship satisfaction globally, the traditional interaction term is

appropriate. If the hypotheses are related to interactions at an individual level, however, the
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isolation interaction term reduces noise by eliminating interactions between components of the
main effect that should not interact (e.g., someone’s grandma’s social support interacting with
satisfaction with the relationship with one’s uncle). In cases like these, the traditional interaction
term is inappropriate and leads to an increased risk of a Type II Error.
Limitations
This study has a number of limitations that may have impacted the above analyses. First, the
decisions regarding who was included as identified kin may have played a role. As seen in Table
2, a number of individuals who may not have fit the traditional kin role were included in this
study. 87 individuals who were classified as “friend/neighbor”, 52 people classified as “other”,
37 foster parents, 10 godmothers, and 3 godfathers were included as potential individuals who
could provide support on the KILE. These individuals, who are often referred to as “fictive kin”,
are sometimes included in analyses of family networks, but there may be some differences
between the social support provided by kin and fictive kin. Past research has shown that fictive
kin may only be beneficial for ethnic minority groups and that they are more commonly defined
as part of a kin network by these members of ethnic minority groups (Nelson, 2013; Taylors,
Chatters, Woodward, & Brown, 2013). Further, 35 brothers and 30 sisters were part of the
analysis, and it is unclear whether brothers and sisters should be classified as same-age peers or
as family members. It is also possible that siblings could be included in both categories. This
study did not examine the nature of who provided the support, only that support was provided.
As suggested by Willis and Shinar (2000), part of the value of using network-based models is
understanding how different individuals uniquely contribute to total social support. Perpetrators
of abuse against a child were excluded from the analysis. While this decision was made because

of the possibility that the inclusion of perpetrators could attenuate the main effects, the
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hypotheses related to the interaction effects were based on the complex relationships at the
individual level. Relationships with perpetrators of abuse would be one of the primary examples
of these complex relationships. It is also the case that a number of providers are missing from the
analyses as a function of the methods of data collection and not decisions to exclude certain
individuals. Participants in the study had between 4 and 33 total relatives indicated on the KILE
with an average of 15.76 total relatives, but they only had between 1 and 5 relatives that could be
matched across the KILE and the NRI with an average of 2.33 matched relatives. This means
that, on average, ratings from 13.43 relatives were missing from these analyses.
Future Directions
With findings from this study as well as its limitations in mind, a number of future directions
are recommended. First, if another study was designed to address specific hypotheses related to
examine the interactions between social support and relationship satisfaction, it would be
recommended that participants rate as many of the individuals on the NRI as possible so that
multiple interactions could be examined. Ideally, more than one matched relative across the NRI
and the KILE would exist for each participant. Future studies should also carefully consider who
should be defined as kin. It may even be worthwhile to conduct different analyses comparing
results across traditionally defined kin and fictive kin to determine whether social support differs
across these two categories. Examining provider categories at an even more specific level could
also reveal patterns that could explain how different kin providers provide unique support. The
decision to include or not include perpetrators of abuse should also be considered, as the
inclusion could attenuate main effects but could also reveal interaction effects.

This study examined received instrumental social support as well as perceptions of
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relationship satisfaction and their effect on various outcomes. It is possible that the examination
of other dimensions of social support could contribute to further understanding of how social
support predicts outcomes for youth in the child welfare system. The NRI includes eleven
different factors other than relationship satisfaction that could be examined as measures of social
support. It may be worthwhile, for example, to examine the second order support factor as a
predictor of outcomes, which would indicate perceptions of received social support. Comparing
this support factor to the received instrumental support indicated by the KILE could allow other
patterns to be revealed. Similarly, measuring the instrumental aid factor could allow perceived
and received instrumental support to be compared directly. The examination of negative factors
such as conflict and antagonism could also add to the predictive utility of models examining
social support. In these analyses, the isolation interaction term could be used and compared to a
traditional interaction term to further explore the utility of this method of calculating interactions
when using network-based models.
In this study, social support and relationship satisfaction were included as predictors in all of
the included models, but it is possible that relationship satisfaction could be examined as an
outcome. It may be worthwhile to examine longitudinal changes in relationship satisfaction as a
function of social support. It would be hypothesized that relationship satisfaction would increase
with increased levels of social support. Coffman & Ray (1999) defined social support as “being
there” as well as mutual intentionality, or knowing a need exists and filling it. The CANS is a
measure of needs and strengths that identifies when a child has needs in certain domains. It is
possible that information from the CANS could be used longitudinally to examine whether social
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support in those domains leads to increased relationship satisfaction, which in turn could predict
reductions in negative outcomes or increases in positive outcomes.
This study used the CANS to derive two of the outcomes examined, externalizing behaviors
and internalizing symptoms. The CANS is a 105-item measure, and it is possible that some of the
other domains included in the CANS would be useful to examine in future studies. For example,
examining child strengths as an outcome could reveal how social support promotes positive
outcomes instead of just preventing or reducing negative ones.
Finally, comparing the way social support and relationship satisfaction predict outcomes in
the child welfare population to the ways these predictors lead to outcomes in the general
population could help show where differences exist. It has been suggested that youth in the child
welfare system report less overall social support than youth in the general population (Perry,
2006). It may be the case that these differences in perceived social support change the way that
social support and relationship satisfaction predict outcomes.
Summary
This study was designed to test the hypothesis that relationship satisfaction would act as a
moderator in the relationship between social support and three different outcomes, placement
stability, externalizing behaviors, and internalizing symptoms. The results of the study suggest
that there may be an interaction between relationship satisfaction and social support that
uniquely predicts externalizing behaviors and internalizing symptoms such that those who are
more satisfied with relationships display fewer externalizing behaviors and internalizing
symptoms with increasing levels of social support, and social support is not associated with
reductions in symptoms at low levels of relationship satisfaction. Future studies should further

explore this relationship as it relates to other outcomes such as youth strengths and in other
populations including adults and youth who are not involved in the child welfare system.
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APPENDIX A
MEASURES
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The Network of Relationships Inventory-Social Provisions Version
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Scales
Companionship (COM)
1
How often do you spend fun time with this person?
21
How often do you and this person go places and do things together?
11
How often do you play around and have fun with this person?
Conflict (CON)
12
How often do you and this person disagree and quarrel with each other?
2
How often do you and this person get mad at or get in fights with each other?
22
How often do you and this person argue with each other?
Instrumental Aid (AID)
3
How much does this person teach you how to do things that you don’t know?
13
How much does this person help you figure out or fix things?
23
How much does this person help you when you need to get something done?
Antagonism (ANT)
4
How much do you and this person get on each other’s nerves?
14
How much do you and this person get annoyed with each other’s behavior?
24
How much do you and this person hassle or nag one another?
Intimate Disclosure (DIS)
25
How often do you tell this person things that you don’t want others to know?
5
How often do you tell this person everything that you are going through?
15
How often do you share secrets and private feelings with this person?
Nurturance (NUR)
6
How much do you help this person with things she/he can’t do by her/himself?
16
How much do you protect and look out for this person?
26
How much do you take care of this person?
Affection (AFF)
7
How much does this person like or love you?
17
How much does this person really care about you?
27
How much does this person have a strong feeling of affection (loving or liking) toward
you?
Reassurance of Worth (WOR)
8
How much does this person treat you like you’re admired and respected?
18
How much does this person treat you like you’re good at many things?
28
How much does this person like or approve of the things you do?
Relative Power (POW)
9
Who tells the other person what to do more often, you or this person?
19
Between you and this person, who tends to be the BOSS in this relationship?
29
In your relationship with this person, who tends to take charge and decide what should be
done?
Reliable Alliance (ALL)
10
How sure are you that this relationship will last no matter what?
20
How sure are you that your relationship will last in spite of fights?
30
How sure are you that your relationship will continue in the years to come?
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Supplemental Scales. The following two scales were on the original NRI-SPV; the satisfaction
scale was deleted because it is not a social provision; the antagonism scale replaced the
punishment scale so that the measure could be applied more broadly. Either can, however, be
added if desired..
Satisfaction (SAT)
31
How satisfied are you with your relationship with this person?
32
How good is your relationship with this person?
33
How happy are you with the way things are between you and this person?
Punishment (PUN)
34
How much does this person punish you?
35
How much does this person discipline you for disobeying him/her?
36
How much does this person scold you for doing something you are not supposed to do?
Scoring: Two second-order factors can be computed by averaging the items on the following
scales:
Support: Companionship, Instrumental Aid, Intimate Disclosure, Nurturance, Affection,
Reassurance of Worth (Admiration), and Reliable Alliance
Negative Interactions: Conflict and Antagonism.

The RKCP Kin Identification and Level of Engagement (KILE) Form
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PHASE I REVIEW
1. Initial Case History
Evaluator Initials:_____
Youth Name:_____________________ DCFS
ID:______________________
Youth DOB:_______
Latino or ______

Gender: M F

Ethnic/racial background: □African/American □

□Caucasian □Asian-American □Multi-ethnic □Other:__________________
Date of DCP disposition and removal: __________________
Number of siblings:_______ Birth Order (e.g., 3/6)_______ Number of youth
removed:__________
Date of Temporary Custody (TC) hearing:_____________________
__________________

Agency:

Re_TC? Yes No: Dates of Re-TC hearing:___________ Date of case
assignment:____________
Reason for removal: □ Physical Abuse □Sexual Abuse
for removal):

□Neglect

Narrative (reason

______________________________________________________________________________
____
______________________________________________________________________________
____
SCRIPT AND PROTOCOL FOR SETTING UP THE DISCUSSION OF KIN:
"I am now going to discuss with you the kin, fictive kin, and any community supports (e.g.,
involved and concerned teacher, coach) that we found during our SACWIS file review of this
case. I am going to list the names of the people and ask you to briefly describe their relationship
with the child. What I am looking for is a description in your own words of the type of
relationship the child has with this person. The basic categories include the following: Child’s
placement, visitations, phone calls or cards to the child, whether they help out the child with
homework, do babysitting or provide respite for the foster parent, whether or not they help the
child learn important life skills (ex: teach the child to cook, practice sports with the child, etc.),
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assistance with transportation (ex: drive the child to appointments or activities), or this person
might be someone attends important events such as sporting events, or has been at court dates at
Juvenile Court. Also, the person we’ve identified might be primarily a support to the biological
parent (ex: help the parent get to AA meetings or doctor’s appointments, mentor them on parent
skills, emotional support). For community supports, the person might be a coach who has taken a
special interest in supporting the child through this difficult time in his/her life, or a teacher who
has made visits to the child at home or the shelter. So please be thinking of these types of
involvement they may be having with the child. For some of the relatives, I will also ask if you
think the individual might have more involvement with the child at a future time. After I finish
discussing these people with you, I will ask if you know of any other key people in the child's
life who may not have been listed in SACWIS but who you have identified in working with this
child.
There will probably be a wide range of involvement among the people I list to you. Some might
be very involved, such as a placement, or regularly visit the child. Others might have no
involvement with the child, such as a parent in prison or a relative who lives out of state and does
not call or make any other contact. It's important that we know about these people as well. I
would also like to know about any barriers that may exist in terms of getting the relative more
involved in the child's life, such as a relative who has a known substance abuse problem, is in
jail, or who wants to be a placement but has a criminal history. So let’s start. If you don’t
remember all the things I just said, that’s OK, I will prompt you along the way if necessary. Do
you have any questions?"
Then, list the first name and ask, "So how would you describe the relationship?”. You can add
more detail if it's obvious such as if the person is the placement. If the worker does not describe
any of the involvement categories you mentioned above, you can then prompt them by asking if
they are doing anything with the child such as visits, respite, attendance at important events, life
skills support/teaching etc. However, at this point do not ask them if the kin is a positive
attachment figure. Instead, wait until after you have gone through the list and ask: “Thinking
about all the people we discussed, who are the people you would say are truly positive
attachment figures for this child? By positive attachment figure, we mean someone the child has
a bond with, someone the child might go to if he/she is having a problem, or has a special and
meaningful sort of tradition they do with the child, such as cut their hair.”
First Relative Name:______________________ Age:_____ Relationship to
youth:__________________
(e.g., “Maternal Aunt”)
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Notes:

Selections from the Child and Adolescent Needs and Strengths (CANS) measure
Externalizing Behaviors Items
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Internalizing Symptoms Items
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